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The Centre for Ed:rcational Research
and Innovation was created in June 1968by the Council of the Organisation for Economic Co-operation and Development foran initial period of three years, with the help of grants from the Ford Foundation andthe Royal Dutch Shell Group ofCompanies. In May 1971. the Council decided thatthe Centre should continue its work for a period of fire years as from 1st January, 1972.

The main objectives of the Centre are as follows:
to promote and support the development of research activities in education and
undertake such research activities where appropriate:
to promote and support pilot experiments with a view to introducing and testing
innovations in the educational system;
to promote the developmzat of co-operation betweesMember countries in thefield of educational research and innovation.

The Centre functions within the Organisation for Economic Co-operation and
Development in accordance with the decisions ofthe Council of the Organisation, underthe authority of the Secretary-General. It is supervised by,a Goyerning_Boardcomposedof one national expert in its fieldofrompeteniefrom each of the countriesparticipatingin its programme of work.

The Organisation for Economic Co-operation and Development (OECD), whichwas set up ceder a Conventiokligned In Paris
on 14th December, 1960, provides thatthe OECD shall promote policies designed:

to achieve the highest sustaincble economicgrowth and employment anda risingstandard of living in Member countries, while maintainer' rg financial stability,and thus to contribate to the development of the world economy;
-I- to contribute to sound economic expansion in Member as well t.s non-membercount *s in the process of economic development;

_ ,
to contribute to the expansion of world tradeon a multilaiercAnonibiatory
basis in accordance with international-obligations.

The Members of OECD are: Australia, Austria, Be:Igium, Canada.- Denmark,Finland, France, the Federal Republic of Germany, Greece, Iceland Ireland, Italy,Japan, Luxembourg, the Netherlandt; Norway, Portugal,.Spain, Sweden, Switzerland,Turkey, the United Kingdom and the United States.
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PREFACE

s.

In CERI's Programme on Institutional Management in Higher

Education, eight universitiesiftre-brought together-to set up

teams within their institutions to work on their respective pte7

selected problem areas. (1) These teams have worked over varying

lengths of time, none of which exceeded two years. The results of

their work, together with the results of the in-house research of

the Secretariat was presented befcre a wide audience of university
_ .

-executives and managers and GoVernment representatives from the

OECD Member countries at an Evaluation Conference held in Paris

on 2nd-Sth November, 1971.

. The Programme's work has now produced analyses of the major

problem areas of university management and the general directions

in which solutions to these problems must be sought. By concentrating

the effort in selected university environments the approaches

developed may not havethe attraction of generality, hut this has

been more than offset by the demonstration of concrete ways of

tackling the specific problems of university management.

This effort represents significant contributions in, at least,,

four areas :

First, conscious of the fact that universities have b_-come

major consumers of-financial resources,it-has been possible to

indicate methodi for evaluating the requirements of resources and

their costs not for the university as a whole but especially

for its-diffirent components. This has involved the_use of the

budget as a planning tool by linking the expenditures, as far as

possible, to theobjeCtives of-the programmes for which these'

expenditures have been incurred. .

1) These universities are the Free Universit:' of Berlin,
University of Bradford, University of Copenhagen,
Chalmers University of Technology, Gothenburg
University of Lancaster, University of Nijmegen,
University of Novi Sad, Universite de Paris X-:Nanterre.
The University of Copenhagen project was, however, carried out
by a team from the Technical University of Denmark.



Second, it has been possible to demonstrate_ the costs ancrthe

consequences of different decisions concerning selected university

matters both for current operatibns and for expansion, in order-that

policy-makers may choose desired courses of action: Such an approach

offers an opportunity for effectively reducing the arbitrariness of

decisions concerning the allocation of redburces,_and thereby'

improving-the general efficiency of:operations-..

Third, from early-in the-development of ..he programme it was

found that the basic: information requirement for university-wide

management was either lacking .or -was too dispersed among various

bodies for its effective utilization by decision-makers. Itwas

possible, in the programme, to carry out pilot exercises not only

to determine information availability and,requirements; but-also

to propose the creation of an information bas-ewithin the univer-
-

sity-geared to the needs of the decision-makers.

Four, computer-based mathematical techniques and models have,

been constructed and tested-to demonstrate their potential usefulness

in providing a range of results quickly and efficiently, not only

for the specific problems of the university for which they were

constructed, but also for similar problems-in a large number of

different universities,

The studies carried out so far have clearly demonstrated, that

-despite great diversity of environment in which the university

functions and the variety in the pattern of-their organisation,

they nevertheless-share common. problems which can be tackled_

through inter - institutional /international effort.

-The Danish revrt is the-result of a project_ initiated

1969-by agreement between the Danish - Ministry of_Education and the

OECD Centre for Educational Research and Innovation. The aim-of the

research project was to develop a planning and_control system for the

University -of Copenhagen, with the view to,its-general applicability.

A financial contribution to the project was made by Shell Denmark
by agreement with the-OECD.-

Dr. Arne Jensen directed the team-set-up at the Technical

University of Denmark. ill chapters in. the report'are publiShed

__in the names .f the research workers who undertook the particular

aspects of the research.

*
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Additional findings have been published separately in the ,;

OECD Technieallleport ent:t!..ed University-Decision Structures. (1)

DrAbdul G. 4harswas the staff member respOn'sible for the

CERI Programme on Institutional Management in-Higher Education,

and as such has played an overall coordinating role for the whole

_Programme: He was assisted by Dr. Paul M. LeVasseur.

1) A. Jensen, R..Jutkovich, J. Halpern, University Decision
Structures, OECD, Centre.for Educational Research and Innovation,
Paris, Isth-Novemben, 1972,
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Chapter I

INTRODUCTION AND SUMMARY OF FINDINGS

by

Arne Jen-sed

gr.

The problems facing our institutions of higher education are by nct means
4

a unique Danish problem. The rapid increase in -the- influx of students to the

universities and the simultaneous growing scarcity of resources have necessi-

tated a continuous and greater effort to improve the planning and resource alio:,

cation techniques.

The results obtained and the methods developed. by the research team

are not eternal truthi, which, if applied it any time, will lead to improvem...nts.

Modern management techniques are continuously modified and improved in

accordance with our increased knowledge. :, It tilust-also-be-emphaaized that
,

several local problems have been incorporated-1'n the ',oak: On this count the

results may suffer somewhat in general applicability. The results presented
in this report are however our best estimate of those methods which in our

opinion can be readily adopted and successfully implemented.

The research activity has been carriedfouttny a group of 6 people with

very-different academic backgrounds, ranging from industrial Engineering.

Economics,to Sociology. The members of the researchrteam were not only se-- at'

lected to hOe different educational backgrounds, but also to have-different

work experiences; One group, member was borrowed from the'planning depart-

ment of. the Ministry of Finance. Another had worked part -time -in the

department of higher education-of the Ministry of Education. Two viere faculty

members at the Technical University of Denmark. The two final grail) members

were both foreign research workers with experience in similar work elsewhere.

-Quite by accident we discovered that severatteam members previously had
,

held important positions with-so:no of the most influential student

Niels Hanuner-Jespersen hasa-Masters degree in Economics:he graduated

from the University of Copenhagen, Jan, i1i76. He is working half time in the'
.1Ministry of Education as a staff member in the Planning andBudgeting Department,

3

r.



p

i

Jens N. Christiansen has a Masters degree in Economics; he graduated
from the University of Aarhus inJan:1970. He has been student representative in
several public commissions on education. He works part time on the CERI project
and he is a staff member of the planning group of the Ministry of Finance.

Bo Munch-Andersen has a Mastersdegree in Eletifical. Engineering and
Operalion a Research from theTechnical University of Denmark Jan. lull. He .has pre4iously worked in the Defence research-department" and spent
two years with Control Data Corp. in California, before joining the CERI pro-.
ject in 1970.

liens Jirgen;Rassnusen has a Masters degree in %elation* Research and
Management Science,.tecon theTechnical University of Denmark, Jan. 1966. He
had been working in the Natt.Truil-Statistics department before joining iMSOR in
1989, where he has been working on several edunstional planning - problems, as
well as other operations research Projects.*

Dr. Jonathan Halpern has beenwith our projeot.for two months,stopping on
his way from Berkeley Cslitorniik to Israel. otos his Pt. D. dissertation in
1970 dealing with faculty planning, and he has bean working with the Ford Foun-
dation .tesearch--group at Berkeley for four year's,

KRaymond Jurkovich has a Matters degree in Political Science and Public
Administration from Berkeley, Sept. 1968. Pe has been with the CERI pro-Pict
for 6 months' in 1970. He has previously worked on modernisation and dive-
lopment research:for the developing nations,

The diversification was adopted in order to secure a broad and general
attack on the problenis, :An informal steering committee was established to-sup-.
plement the renew& team. This committee repres7Ald the Ministry of Educa-
tion -and various offices -of the administration ci thi University-of Copenhagen,

r- The main purptise of-this committee was to provide the research team members-
witl possibilities of access to various decision-Making bodies of the University,
as well as to provide a forum -far discuision of the _researchyork and results.

Members of-,the *Miring committee-were Mrs. -Berrit Hansen, Mrs;Lilian
Yokel and Mr H. Puggard.Nielsen, all staff members-from the Ministry of Ma-
cation ; Mr. 0.141liding, Mr. - Hans Myltoft from-the economic administration of
the University of-Copenhagen; Mr. P, V. biters and Mr.JohrrA.- SOreesen from

1
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the data processingedicin of the academic administration of the University
of Copenhagen. Professor Erltng Olsen and Mr. Stooge Klemmensen represen-
ted the faculty and the students of the UniIrsity. During the project Profess -45g

Erling Oleenwas dominated ReCtor for the new University at Roskilde.

, The University of Copenhagen was selected at the tar Institution for
our research, primarily-because this University appeared to puffer most seve-
rely from the rapid expansion in the number of students enrolled.

The project, was placed at the Institute of Mathematical Statistics and Ope-

rations Research, the Technical University of Denmark, and a total of 18
months were available for our research Work. During this time 14 working pa-

_

,per* have been iiksued.

This final report is largely based upon the above mentioned 'working
o

pers,which implies that this report is composed of several papers, each of
which is considered an entity. It may appear that the 'conclusions bf different

authors are slightliincosigruent and that certain problems appear and are sol-
ved in more-than one paper. .0

This should not scare the reader, indeed we have deliberately attempted
to devise a number of methods-and certainly not iia tape method.

The goals in this research project can be summarized in terms of the
following mainissues

- To' show how quantitative techniques can be fruitfully applied in a uni-

versity environment. Prom the very beginning of __.la research project we felt
that one of the main causes for the administrative difficulties encountered at the

University was eleneral lack of proper managerial techniques, The central
decision-makers completely lack the means by which they can compare and _

coordinate proposals and 'activities., The number of activities at a modern large -
scale university's measured in terms of thousands, ,yet the decision-nuking

both `at the top and at the bottom, are without any means by which they.

can obtain a coznprehenlive view of the-system and its future.

- To show hoW-in efficient decentralized planning 'procedure can be imple-
mented, DeCeiitralizedPianning is considered advantageous for two very diffe-
rent reasonse_

One is that the level of di'VerlifIcation and specialisation iris university

so high that, for all practiCal purposes; It is impOssible to create all plans for
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innovation at-the top of the system. "Rather, each member must be motivated
to develop new ideas upon which innovation can be based. This requires that

each member or_ group of members are given a certain degree of freeiom,
and _that their activity is only controlled through some common parameters.

The other reason is that the amount of data and information required to '-
prrform a central control is so large and extensive that even the most versatile
computer system can never satisfy the requirements. The-errors and the bias,
which are a resultof highly differentobjectives amOng those contributing the data,
render the data of _questionable value

-* In a decentralized planning system much-. -
less information bas to be transmitted between the decision:maiming bodies.

7 10 propose a new and improved budgeting and planning procedure. The

procedures currently applied have a tendency to mix the Strategic and tactic
planning phasestogether..The process-also has some very long time; delays .

built into it. The main implication of these delays is that thallepartmente and
institutes of the university, who have the least managerial poteptial swsEope-
rate with the longest planning horizon.

Finally our goal was concentrate upon the development of simple -de-
,- cision rules, both in terms of matheinaticarstructure and in terms at data

requirement. We-do feel that this issue is a crucial issue,because onlysfewpeo-
ple at a university can be expected to be familiar with the techniques of opera-
tions research and management sciences.

-

Summary of Findings

_

The mall purpose athis research project has been the develupment of
quantitative management techniques applicable in it university environment.,

During the litinonths of research activity many tkingehave changed inside
and outside the research pilaw, Not only did we, as analysts. continiaously in-.,

crease our knowledge on the way a university walies, but the University as
well introduced new ideas and innovations. Some -of these innovations were un-
doubtedly due to this research work, but many resulted from creative work of ad-
ministrators and decision-makers in the educational system.

r".
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This knowledge may post festum suggest that the research activity should
have followed a different path of evolution. During the research activity it was
learned that some of the current managerial difficulties seem to be a rev-
an unsuitable organization rather than a result of insufficient managerial tech-

niques_ However organizational improvements and innovations can never be

successfully introduced with insufficient managerial tools.

Our research work is not the only work currently underway, and it is in-
teresting to note that many of the conclusions we have- arrived at are highly
congruent with those published elsewhere.

Professor Oliver, Professor_ Balderston and Professor Weathersbyof the
Ford Foundation-sponsored Research Program inUniversity Administration-at
the- University of California, Berkeley; have among others-developed many

interesting methods.Professor Ackoff of the University of Pennsylvania' has also
been dealing with several important issues reLited to this area of research.

The -facet usable result of our own work is the deVeloiment of two readily- -"-
applicable models. One is a forecasting tip! simulation model a liag
particularly developed to determine the consegien-tes of actions of varifiu-s
sorts. -

The other is a decentralized resource allocation model and procedure - a
model particularly developed to recommend a specific action to be taken in
order to solve a problem.

- Both models are designed to be compatible in terms of input data require-

ment and system structure. Both models attempt to simulate one educational
institution and boll% assume that the institution can be subdivided into several --
sectors, each operating relatively independent of the others. As a matter of
simplicity only two levels are dealt with in the presentations.

ti further two models have been developed, but not yet to a: stage of imme-

diate implementation. -One deals_ with the passage use of earmarichtg ofre-
sources in planning and the other deals with a procedure applicable to the

control of resource allocations in cases where central coordination has to*be
reduced to a .minimum,

-114:

The simulation model(Part -Cha_pter-S) is based upOn,two flow Models, one

describing the flow of students-and the other describing the flow of faculty mem-
bers, The student -flow model hasene sector for each of the main areas of study

7
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at thrtiver sity, and the number otgrides is chosen so that approximately 9711
of cohost of-students, distributed in one-year intervalsare represerced by
the model.

Two additional grades are employed, one counting the drop-out and the
-other counting the graduatesi.- The underlying flow matrix has been estimated
using real data from the iiniverSity of Copeqhagen.

The transition coefficients of the faculty flow model have been estimated
:gains life tables and an estimation of the distribution of service time for tenure
faculty members. The promotion rules correspond to those currently proposed
in Denme.-k. Both-flow models use a time base of one year-.

. _

_ -
Based upos.-the forecasted new- eqrolments,the-student flow model compu-

teethe distramtion of students on the various grades-. The required number of
teachers is computed fCir each of the future time periods using sector -wise
Student/teacher ratios. The faculty flow model computes the supply of teachers
in each sector. If any demand does exist, the necessary number of teachers is
hired into the.youngest age grade of the model.

The simulation model has further been developed to compute the resulting
salary and overhead" costs for each of the sectors and each of the years in the
forecasting.period:-

The main purpose of this forecasting type simulation model is tckprovide --

a tool fo.- a rapid,comprehensive evaluation of the future consequences,' in
terms of total cookand manpower requirements, Of the introduction ot for ins--

tance,aisew-curriculae, smaller class :dies, a different promotion scheme for
the faculty, improved studentjteaciter ratios and sa on. Allthese are issues of
great importance in strategic planning and in the formulatiodof feasible long-

..term goals.

The model assumes that a Central university-wide data base can provide
the necessary student and faculty flow data, and relevant costs data. The model
operates _in adeterministic way.

That is.nauncertainty appears in the model. All parameters:reassumed
io have fixed, but replaceable values which can be controlled and modified in
the course of the planning process. She model has been developed end program-..
med by Niels HaMmer-Jespersep.

The decentralized planning model Mart IV Chapter 7) has been designed
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-*primarily as a tactical resource allocation tool. These decisions are in general
characterized by a general lack of resources and by incomplete information.

The general lack of resources implies that the most pronounced demands must
be satisfied first. Thus one purpose of thiS planning model is to present the

decision-maker with one particularly good way in which he can allocate the avai-_
lableliquid resources in order to obtain the best:overall achievements.

The problem of incomplete information is cirmanvented by the introduc-

tion of a decentralized decision-making system,in which the central decision-_
maker only deals with total costs and total achievements and highly aggregated

decision variables, but not with the individual projects, which are left to the
"decentralized leaders to select.

elt
The problem is formulated as a linear programming problem covering all

631= years of the current budgeting period. The central decision-maker solves
a master model, from which he receives information on the prcper resourc-
quotas, which he shall allocate to each sector.

Each sector subsequently solves their own decentralized model covering
their activities. Each decentralized- sector responds -to the tl:sources recei-
ved interms of the associated shadow-prices. !&iiienetire-in dicatthghow much_ 7
the plan will be improved if one more unit of-resource is made available).

The final (optimal) resource allocation is reached through a series of ite-
rations,rations, in which the central decision-Inaker reallocates the resources until all
sectors show equal values of- the shadow prices.

The- central master Model is introduced in order to permit the central

decision-maker to validate-the shadow-prices he receives from the decentralized
_

sectors. In fact the sectors need not have their own model, they may choose to
respond by other means. Themaster-model does however provide the central
decision-maker with an efficient means tovompare resource use and require-,
ments from the sectors.

The planning inputs are the future expected teaching demands for each of

the sectors, i4 future expected total resource quotas-or ceilings available to
the university and finally the-current (initial) distribution of tenure and non=, . tenure

teachers. The output is the allocation for each-planning period -of tenure
_.

anck
:non-ienurepositioni_ that best:satisileatheoveCalt-teaching-demands, consk-,

.

dering thiit the toit and productivity per tenure and non- tenure position varies
from oneiector to another, as well vs that different posisibilities of substitution

1 between tenure and non-tenure teachintexist.
...
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These differences, are mainly a result of the different research and teach--e.
I ing policies and,-gotils adqd by the faculties of the universities. The model

provides the decision-maker-with a tool that readily can devise the optimal
_

_ -

Iresource allocation for the entire planning hirizon each time resource ailinta
are changed; The can equally well determine the best reSource allocation ._I

-. _

1 it one or more of the teaching demands are developing differently from what
I

had been anticipated. ::
..-..

.....-The model can finally be used to evaluate how the resource 'allocations
are affected if one sector wants to introduce an innovation which will affect

-a the unit cost or productivity of the-manpower-positiona. The model has been
deOelope' d and programmed by Hans"--,Ifwgen Rasmusen.

;

_ -

......

The aPP/ication of earmarking of resonrce-s has been studied by Bo 1V1unch-_
_ - --, . _..--. Andersen (Part W, Chapter 8).__

--

A Model has been_ developed for_analyzing the effect of moving decisions
from one level_of university-management to another. -: i, -

_The decisions considered are the allecation of two types of resources,

;

(

, .

_ ^

_

Manpower and money to a set of activities. The two levels of management are
assumed to have different preferences as-to the allocation of resources on the
actiVities, In the model the upper.lev-el managementlirst allocates a certain
portion of thearailable re-sources, and -sui-sequently the lower level manage-
ment allocates" the remaining portion of resourees. Both managements attempt
to minimize the deviation of the resulting "echnbined_allocaticin fromtheir parti-,

-cular-preferred allocation.
_

_ Changing the upper level portion of available resources from none to all
of it, -the 'Model "calcUlates the resulting Combined allocation and measures 'ftw
the deviation from preferred allocations.

_

The results of this research activity suggest that earmarking of certain -

amounts of resources -might-eve to be an efficient way of controlling decentra-.,? liiatioi; par tictilarly When;Used'as a managerial tool aimed to Wards aminimi;
zationhi conflicts resulting fromtoa- 1;displaCenient. -

2 :
. .- r

The development of a resource allocation procedurqappliCable In cakes
where future demands cannot be forecasted, has been undertaken-by Hans JArgen
R4musen,__(Part W.. :Chapter 0).__ This procedure is based upon the application -

,

10

t ,
*



..... -.J....4

of past achievements as a perforinince criteria, and is particularly intended to.
be used at the institute level of a university, where a considerable latitude in

-
the selection of elective subjects renders it more or less impossible to forecast
actual demands, and where there is a considerable degree of freedom to
introduce new courses and to drop old ones.

Although yet in a tentative form,this procedure has several adirantages,of

which the most pronounced is the dramatic reduction of the required data and

data-processing system. Rather than requiring demand forecirsts for each
course and activity, this process only requires -that all current and past activi-
ties are regiscrated, The achievements are then measured with the aid of start-_
dard work-load rule

Prior to thr modelbuilding Hammer -JesPersen and Rasmusen,together

with'Jens N. Christiansen, Raytnonct Jurkovich and Dr.- Jonathan Halpefn,under-
took a series of field studies, in ordertoacquiresome general information about

the situation at the University of Copenhagen; as well as in the Ministries of

Education and Finance; The reports by Mr. Raymond Jurkovich and Dr. Jona-
than Halpern are being issued ^ a separate volume.

Part II of thisreportdeals with the results of our survey of the University
of Copenhagen. Ainong many other thingS this' surveY _Shawl that the student/teacher

ratio has been essentially constant over the last.15 years. However the teaching
loads feel heavier today because of the extensive diversification of teaching

activities and because of a steady- tendency to apply more and more teacher-
.

consuming educational methods.

We else, found that the top decision-making body of the University (the,

konsistorium) has found it very difficult to coordinate the activities of the five

FaCulties. The Natural"Science Faculty, on the,other hand,- has been -able to use
non-tenure teachers as a means -to equalize, teaching loads, This Faculty(also

appears to follow a personnel policy which is far more stable and harmonic than_
that of the University in general.

The number of professional managers at the University is Still Tou nd:to be

very low. Most planning at the Faculty and Institute-department levels is per.'
formed by professors, who engage in this work more as a matter of necessity
than as. a matter of interest.

t

Part III of this report deals with-the current planning trends and ideas of
the Ministry' of Finartee ar 'the Ministry oft duqation.,
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The most important result of our research in this field is-the knowledge .,-
we acquired about the planning constraints -The Ministry-of Finance introduced
a resource ceiling planning system a few years ago, the ultimate purpose of
which has been to introduce some aspects of decentralized-planning. This
planning procedure still suffers from several deficiencies, which must-alwaYs
be expected to go hand in hand with any major- innovation.

The most important feature related to our-research-work is the attempt,.
to approach a state of total planning as well as a tendency towards the applica-
tion of aggregated decision variables and system parameters.

Further the Ministry of Finance has recently introduced the concept of.
perspective planning. For the first time all public institutions and agencies
were told to work seriously on the-development,of long-term goals and objecti-
ves, as well as to consider the means by which these goals could be attained.

4"fhe main deficiency with this work is that quantitative planning techniqUes
have still only, very rarely been applied in theplinning. The result 'in_ that the
central decision-makers still lack comprehensive views of the planning sectors,
as well as a proper control system.

The result is that the planning is complicated and the decision Making is
delayed, because of too much unnecessary centralized decision-makirig,

: University Planning

The,banish CERT research project is composed of a basic areas of study.
first one, broadly, speaking, cover's the economic framework within which

societY^tOday carries out its financial planning.:

The second study area deals with the consequences of various kinds 6?
intervention and influences qpon the university.

The third study area is-an attempt to develop a comprehensive planning
model based upon the decentralization Ideas expressed by Kornai and Liptak

. among others. Thismodel is further developed so that it is compatible with the
other studies. f"
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The fourth study area is an attempt to investigate the overall conse-
quences of different goals and objectives at different decision levels. The diffe-

.
;.

diffe-

rent goals we had in mind were particularly those expressed by students and
faculty members.

.-

The last mentioned area of study does, 'however, have implications that

reach much further than the objectives of the project.

From the very beginningthe results, obtained in the fourth study area

were very promising, and I would like'to use these results to elaborate upon
the relations between society and academic grolips, using a generalized version

for which only I am responSible.,

Let us assume that level one.represents the society it general and that
level two is the governing bOardS,and committees of the university. Let us

further assume that ihe,activities are the institutes and departments to which"

6

t.

resources can be allocated in terms of manpower and funds.

Resources may be allocated directly from the society to the institutes, or
certain quotas may be allocated to the governing boards of-the university, Who

In turn can reallocate the resources in order to satisfy additional objectives.
The amount ,of r.esburces provided-to the universities for.free disposal were in
earlier liMerre.ry scarce.

The-rapid growth and diversification of theuniversity sector has, however,
.

Made the direct.contiol by society more and more complicated.

As a result, ,the resource quotas Provided to the universities for free
disposal have been increased during recerit years.,

With a larger and larger-proportion oethe -total resou' rces being controlled-
,'"

primarily by the universities, the imiSlicatior. is that the universities have in-
creased their autonomy. TodSythe_Danish UnIvecsity-- System Is primarily,,influ-

. ,

enced by some generairfinancaicOnstraints7iMpOsed -bY society. The seciety

has, in addition, maintained its direct-influence through the provision of new

physical facilities and through the control of the increases in the manpower quo
tas. ".= w"

In a period -where the growth-of the university sector in general has led
us to a situation where we, in a not too distant future, will be able to satisfy all
essential deinands of the society, one can, naturally, raise the question whether
or not the current autonomy will lead to acceptable overaLLresults seen from
the point-of-view of the society.

13'7",



t, A pronounced scarcity of highly-trained manpower iri vital sectors, of the
society, together with an abundance in less essential sectors of the national
eccmory, may easily reintroduce more centralized control of the allocation of
the:resources from society.

This issue will becolie even more pronounced in .the future when the
ethics of academic groups will come tinder both.political and economic pres-
sure,

Thus there are many reasons to deal with the -long term game between
the society in general and the academic groups'of the university. The society
can, as 'I have-explained,, choose among_ a set of actions. in order to achieve its
goals. These strategies range from_a highly centralized to a highly decentral-
ized decision.makfng structure'using economib constraints for the total use, of
different resources.

The universities can hi turn choOtie a strategy that satisfies their own
goals. The resulting outcome .of this game is -thus a combination of the strategy
i chosen by'society and. the strategy j choserelby the universities, which can be
expressed in the following decision -table : -

1
Univeriity strategy,

.
41.

-

Society

'strategy.
Gsu (i, j)'

where the two-dimensionalwtcome of the game is composed of the
siety's gain Gs,' and the university's gain,G according to the expression.: ,

Gsu Ti, P.m GIA'jjj;

The gains not only include economic factors and human factors inn-also
the more general criteria of the system's ability to sdapt,to change and growth
in itself and in the environment.



However, society is only able to change very slowly from one strategy.
to another, whereas the university can change much more rapid:y. 'This implies
that the society must select Its strategy with careful consideration of the likely
reaction from the university. This game is by no means an ordinary two-person
game. Not only must the universities be expected to have much better informa-
tion about the possible strategies of the society than vice versa, but neither
group of "players" can be characterized as being particularly hostile nor parti-
cularly friendly towards one another. -

We are dealing-with a very interesting version of the two-person game.
However, much work must still he done in order to reveal all properties of
this game. rT

In our research work we_have assumed that the 13mi* does not use its
knowledge about the likely counter-strategy from the university when allocating
its resources, yet the results' show extreme solutions can be preventedty
,ple means, such is direct allocation of,:earmarked resources.

Further,careful studies of this game between the society and the university
may suggest ways in which the so-called overproduction and other undesirable
results can be avoided withdut severely affecting the power structure of the'
system. Even under changed rules for the power balance between society, stu-
dents andficulty memberi it May be possible to avoid extreme situations.

In an investigation'of this type one must carefullystudy the relationship
between economic freedom and academic freedom, for groups as well as for
individuals. The eclinOmic" freedom, `which is essential for" the society in order to
adapt to changing environmental factors, is by no means indifferent to the ways
in which major, economic decisions. are made. Neither is the academic freedom
indifferent-to-the-economic-tyranny of colleagues nor to the pedagogical tyranny
of the spIlents.

.
Bp i° now I have deliberately avoided,dealing with the unknown factors. It

Is however, ,necessary to realize that, it,is essential that major innovations of
the educational sector, must be implemented if the rapid evolution of the
society tit not to be delayed. In the pest this adaptation has taken place in'.
three different ways the society has used earmarking as a means to, insure theta
certain amount of resources reaches a specific sector. The university has ally=
cited its resources in order to see that d welI-established number of areas are

_
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kept in balance. And, finally, the choices of the students have.served as a4
....means of pressure.

C."

Society has only seldom-explicitly expressed its preferences towards the
outputs from the universities. It has traditionally been left to the universities
themselves to define their'objectives and 'to set the-standards. It has even'
frequently been the duty of the university to estimate the demand for the services
it is providing. In doing so_ the universities have more often been looking into the
past rather than into the future. The modern,highly sensitive society can no
longer live without a si.;x' ng ar.d direct coordination of all public investments,
including the educational iriveitments.

The radical restructuring which is currently taking place within the health
and hospital sector cannot be carried out successfully only through the provision of
new phial facilities. It is essential that all manpower -and recruitment pro-
blels are included in the planning. The demand for personnel must,be calcul-
ated well in advance in order to attract the students and inorder to give the .
universities and other training institutions ample time to train the personnel.

Without too Much trouble society can state five tr seven years in advance
the number of new jobs of various kinds that will be demanded, and then
let the students choose their studies accordingly. The major industries can
apply the t=ame policy, as well.

The resulting investment errors are of a magnitude which the "society, by
and large, always must live with.

Thqse who} do riot follow the advice may be those who are particularly sui-
ted to, deal with the unexpected jobs.

This way of dealing with the uncertainty ain't the future demands is only
one among pally possible approaches. People with more imagination and poli-
ticl flair will definitely be able to suggest other iatertwatives.

A 'continued research and development activity within the area mentioned
will soon be able-to shed more light upon the game between the society and the
universities. This research work wilrfurther be able to devise ways and means
to strengthen planning.

With these remarks I hope that I have been able to explain some of the
possible relations between the institutional conditions of the university and the

16
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economic perspective planning of the society in general. Hopefully, these re-
marks will_also help to put the content of this entire report into a wider
context.

Jw 17
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Chapter 2

__THE HIGHER EDUCATION IN DENMARK

by

Niels Remitter -Jespersen

Summary L

-In this chapter we give a short introduction to the concept of higher educa-
tion and its principal features in Denmark.

The concept of higher education is very closely linked to scientific resear-
ch.- so that oily education imparted on a scientific basis is classified as higher
education,

Int,principle every person holding an examination from the secondary high
school has a yight of admission. to higher education. At the same time a
number of institutions of higher education have restrictions on admission. There-
fore some institutions are able to restrict thr new enrollment in .accordance

with the capacity,- while others (especially the universities) are bound to accept
every application. In a period of rapid growth in the number of studente,this
situation creates serious problems both for the "open door" institutions and.for
the politicians.

The concept-

Higher education in Denmark can be distinguished from other kinds of

post-secondary education by its inter-connection With scientific-research. Only
education imparted 'on a scientific basis and given:at institvitionothat carry out
scientific research is classified as higher education. Tiwe-suriCes,of institutions

classified as institutions of higher-education are given in Table II. 2. 1. below'.

Every verse.% holding'in examination (itudentereksamen) from the secon-

dary high-school (gymnasium) has, in principle, the right of admission to the

institutions of higher edUcation. In some inititutions a person can'geithe rightof
admission by peeking a special entrance eiaminstion.' A rather new kind of
examination - an alternative to the examination-fro:nth* secondary high school
(h161ere forberedelsesekiaraen) -;'gives a liniited right of admission. The idea

21



N,is that a person can-obtain admission_ to a certain number of studies, depending
on the Subjects-he has chourhis preparation for the examination.- .
Some features of the system of higher wisest

The Danish system of higher education is characiby the principle of- _---
en_open door policy. The only restriction is that one has to have an examination
from theisecondary high school (or the equivalent). however, at the same time, _

s- .a great_numberof the institutions have restrictions on admission. Furthermore
a numlier of institutions in other kinds of post-secondary education practicer . ,
very severe restrictions on adinission. This has the effect that a person who

...
wishes to pasi apost-secondary education, but has no intention of passing
a-higher education, can be- forced lnto the higher educ ation. -_cation.

r- Another feature is that the studies at the universities are longer than those
"at 'other institutions. The result is that the nuniberPf students at the univer-
sities grows faster than at the -other- institutions,- even if the increases_in enroll,_ -
ment were the same, (See the following section.; . -

One of the major-problems-for the universities is that-the increasing num-
ber of students causes "an extension of the studentsaverage length of study.-.
which at the same -time causes an additionalincrease-in the number :of students.
Theproblenils that the quality et education maybe lowered; as the number, of students

.
is increased,= if the necessary steps to expand the universities are not taken at
the name time.,

At institutions with restrictions on admission the pressure from the stir-
dents primarily expresses -itself in,the severity of the restriction; but quality
is not affected. If all the resources are used in expanding the universities, the
effect willhe that the.capacity of other institutions can not be increase& In a
period with an increasing numbei of applicants to higher education this' will
cause a gradually increasing pressurepn the universities. As.longas one- has
open-door universities and restrictions on admission to most other institutions, .

it is important to expand the-latter so that their intake capacity can be increased.,

In fact there bait not been resources enough to expand all institutions
quickly enough. Apartlroin aperiod-in *elate- I950's.resources have been so
scarce - conipared -with -the heavy demands - that the expansion pf the institu-
tions with restrictedadmission has been toplinah to keep"pate with the increa-..
se hi the number of applicants. The result has been an increasing pressure es-
peciallypecially on the universities; This,: of course, has resulted in of_

problems for the universities.



Further the Ministry of Education is not the only one concerned with ecb-
_ cation at the post-secondary level.' A number of the post-secondary educational

institutions withthe most severe restrictions on adniikiions belong to other
Ministries._ Therefore, the problem of coordination becomes important and it
seems that this:has not yet beeri solved in a satisfactory way. .

on higher education

In 1970 the total new enrollment in higher educition was 4.6 times as

1st& as just before the great expansion started in 1955. In the same period the
number of students-in higher education was increased by the factor 4.1.

Due to the expansion of non-university institutions of higher education in
the late 1950's, the universities' -share of total new enrollment decreased from

49% in 1955 to 45% in 1960, but then jumped up to 61% in 1965. The decrease in"

1970, when the share of the universities was 56%, _is due to a new admission

policy of the RoyalAcademrof Fine Arts, Which up to 1969 had placed res-
trictions on admission.

Because of differences in the duration of studies at universities Compared

with non-university institutions - the former being twice as =long as the latter -
. theludversities.share of the student population is greater than their share of new'.

earonnieni4he share was'53%, 50%, 66% and 67S in the years 1955, 60, 65
and 70 respectively.

The pressure on higher education-is only partly caused by demographic
-factors. In the period 1955-65 the amber of 111 and 19 year olds increased by

44%, the frequency o(passing the "studentereksamenu (the high school leming
exam) increased by 97% and the frequency of a student applying fora higher

mitcation increased by 21% (1). Although there has been a slow down in the
increase of numbers in the. relevant age groups, the`twolithet Teeters the
high school pass- rate and the. application rates - will probably-still cause -

an increase in the number of applicants to higher *tine:stick -

(1) Niels Hammer -Jespersen, "Determinants_ in policy of higher education",
Copenhagen 1969, unpublished.

.
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Table II. 2. 1 - Institutions of higher education, number

Of students

Institutions' 1955 1960 1965- 1970

University of Copenhagen 4959 6697 16862 23447
University of Aarhus°. . .. . . . 1802 2406 5926 10773

University of Odense' - - -- - 1193
Technical:University of Denmark 1865 2110 t565 2879
Danish Academy of Engineering .. ... . . . 387 921 1509
Dental College of Copenhagen- 416 636 786 785
Dental- College of Aarhus - 303- 397 465
Danish School or Pharmacy: 268 614 675 587
Royal Veterinary & Agricultural College 878 937 1263 1473

Royal. Acidemyof Fine Arts CO 359 513 511 1424

School of ArChitecture in Aarhus ao-52 337

The Aarhus School of Economics and Business
Administration (2) . . . . . . . . 241 435 -746 1688

The Copenhagen School of Economics and
Business Administration (2) -. . 1619_ 2410 -2859 4386

Academies of Music 426 450 457- 468
Other 9 441 605 1458

- Danish College of Education (1)

Universities -
6761 9103 22788 35413

:
Non-univeraity institutions 6081 9236 11837 17459

Total - 12842 18339 34625 52872

.

(1) Only School of Architecture

(2) Full-time students only

(3) Post-graduate education of teachers from teacheretra' g Colleges ;
the number of students is not comparable to the other Institutions.

24
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Table 11.2.2 - New enrollment in higher education

1955 1960 1965 1970

Universities_

Non-universities . ..

Total

1353 2158 5443 7158

1431 2601 3532.!5701

2784 -4759 8975 12859

In.1955 the current expenditure to higher education was approemately
45 million Danigh Crowns; in 1970 it rose to approximately 850 million Danish
CrOwns. in 1955 this expenditure-amounted to 0.16 To of gross national, product,
in 1960 to 0.25 - %, in 1965 to 511., and in 1970 it was increased to _approx.

0.85 % of gross nationalproduct: This' hows how fast the expansiOn in the sec-.

tor of higher education has been. If we compare the increase in the share of
_

gross national produA used in higher educaaon with the increase -in the share of. -the population going to the higher education, itcan be shown that frinn -1955 to
1970 there-has been an increase in standards of approx. 30 %. This means that,--
current expenditure per student in 1970 was 30 % higher than in 1955.

p

This underlines bot the need for careful planning in the sector of higher- -...411
education and-fora car til administration of the resources allocated to higher
education,inffder tfravoid waste in a period when there are political pressures
to reduce.the grOwth in public expenditure.

25
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Chapter 3

THE UNIVERSITY OF COPENHAGEN

ILLUSTRATIONS OF SOME PROBLEMS

by

Niels Hammer-Jespnrsen,
4-

Summary --
. -

In the first section:the trend in the development of the University is .

discussed: -It is shown that the Overall student/teacher ratio is almost the
= same today as 15 years ago. It is also shown that the University today should
be able to slimily more teaching than before. However the teaching load today

appears heavier than in the past due to a rapid increase in the students! demand
for teaching and the use of new and moz; teaeher'-intensive educitionarniethods.

The major problem ii"that.this development leaves teachers as well.ai stndents
with a feeling of discontent, each group claijning_mpre'resources.

1

The new administrative structure Of the University is-discussed in the
second section: It is argued that, in 'so far-as -the KonsistoriuM'his up to now

avoided assigning any priorities among subunits, it is difficult to see how the
new: structure itself would 'make'any. difference.

a

Thirdly, the budget procedure is discussed on basis of analysis of the
budgets of.the Social- Science and the Natural Science Faculties. The main con-

.

clusiOn is that the P-aculties in one sensehehave-Mbrefleiiblithan'the.Keinsis-

shown that tiie_liaturaleteience Facillty allocafee"the non4entire
teachere_aCcording to "developments it. ',the teaching load;

In the Social Science Faculty themain priority is probablygiverkto rese-
archwhere permanent appointments are concerned. Jn the Natural Science Facili-
ty the permanent appointments -were alloCatedin accordeike witifa modus iii-

vendi stating that the distribution-of tenures among Institutes' should be almost
constant. -Finally the conclusion-in thiesectionisthat.the--Faeulty suffers from-

the same weakness as the Konsistorium, that of being too broadly composed aria.
not able to formulate' common objectives.
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As regards the information from the-Budget Office and the Bookkeepers
Office_ it is obvious that there has not been any demand for organizing the possi-

ble information in such a way that-it could be used in budget evaluation or the
evaluation of economic behavior.

The large data-files are organized in the academic administration, Re-
.-

cently some major improvements have been initiated which should allow the Bid-

get Office to make better budgef proposals,in the-sensethat it can present to
the Konsistorium a see ortternative proposals and show their consequences.

In the concluding section it is argued that good plans can only be set up
with cooperation between .decision-makers andal&nners. If the decisionimakers

are unwilling to explain themselves,then the planners can riresent thettiwith a

set of alternitive plans and either- get acceptance for one of the plans or be or-
dered to set up a new plan or another set of plans according to defined objecti-
ves.

Introduction -,
The University of Copenhagen has an open door admission policy.

When the great-exiJansion_in lip-plications for higher education started in the

late.1950'S the University had to accept a very rapid increase in new enrolment.
Consequently the number of enrolled students also increased rapidly. T-his -was

primer* caused by the fact that traditionally studies at theUniversity have
a ilurStion*of -5 to 7 yeirs, whic'h causes a rather long lifespan for the student

.population-, and for drop-buts at well.Further more-, it has been Seen that

dents waiting for vacant seats infinstitutions with restricted admission "wintered"

or hibernated at theUniversity.

In the previotis chapter it was mentioned that inthe, late ,1950's resourres
were fairly abundant, and-a-number of investments in new buildings were started.

However, tlie majority of the-tnyestments.were.made-in-the.field-of-technical and

natural science education, while the students began in abotit 1.960 to turn
their interest towardi the Social Sciences, and the litimanities.

- ,

The purpose of this, chapter is to illustrate and discuss'the,problems

sing from this trend-nf-dev,elopment. =
- _

Main: features of the development trend of-the University-of Copenhagen

*Of-

f- '1

is;

In 1955 the University of Copenhagen accounted foie 39 % of all students
, ,

enrolled in higher education, In 1960 this Shire had talleri to 37 %, but in 1965 it
1
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rose,to 49%, As mentioned in Chapter 1 this was clearly caused by the great
expansion in the'riumber of atiplicants, combined with restrictions on admission
to a number of other institutions, In 1970 the share had fallen to 44%, partly
due to the opening up of the School of Architecture at the Royal Academy of
Fine Arti and partly to the establishment of the third university in Odense.

The figures show that the problems of:the-University must be regarded as

e.major problems of the system 'othigher Zductition as n'whole The ways in
which they can be solved are bound to affect the rest of the system, However
the purpose of this project is not.to solve the larger problems. Thepurpose is
only to creAte some tools, which at firit can.be used to facilitate the adminis-
tration of this great unit, andif they prove workable can be used in the pian-

o...

ning processes for all higher education. It is therefore necessary to identify the
problems;

_

In the two followinetableethe new enrolment and the total number of
ehrolled students are shown together' with their distribution on the five facul-
ties and the group "study not selected",

From T a b l e 1 1 . 3 . 1 it can be caieulated that the Faculty o? Philosophy has had

the greatest increase in new enrolment,and it has doubled its .share of the enrol-
ment from 21 Win 1955 to 42 % in 1970, The share of the Social Science Facul-
ty is almost constant around 17-18 % (except for 1965 with 22 %),- The share of

the Natural Science Faculty increased froin 8 % in-1955 to 16 % in 1960 and
thereafter:it irennained-almost constant,' Furthermore, the Faculty of
Medicine and the group "study not selected" have lost ground, Their respective

shares were 22 % and 28 %In 1955 decreasing to 14 % and 10 To in 1970.

Table II, 3. 1 - New enrolment, Univeiiity of.Copenliagen

Fa*

a

.;

0

Facult
Philosophy ,

Medicine ,

Social Science ,
Theology

1955- 1960 1965 1970

231 411 1394 1838

233 320 613 598

*1811) 276 835 793

354 34 ,79 45

82 255 509 665

294 328 440 444

** ****

, * .--
Natural Science -, .... ... . . _ . .

_ .

Study selected
.Total university ,e . 1046 1624 3874. 4372

1) Estimates,' . _

Source:::Stitistics from the, Ministry of. Educatiotte
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, The next table,II.'3.2, shows similar trends in changing distribution of the
number of students, but as the absolute figures are greater-The fluctuations in

-the shares are smaller - but the tendency is clear enough.ut .
Table II. 3.2 Number of students per- Faculty, University

ti-

- of Copenhagen

Faculty

Philosophy .

Medicine

Social Science

TheologY. : . . .....
-Natural Science . . ..

Study not selected s.
total university . .

1955 1960' 1965x""1970

1297..1853 6158- 9976
1532 1832 3542 4220

1439 1451 3789 4821

257 -.253 394 418

407 4 915 ,2366 3395 t
327 393 611 617

495a: 6697 1686023447

Source : Statistics from the Ministry of Education..

we,compare'the number of teachers with The nuthber of students enrolled,-,
. elt>we can get an estimate of howstandards ha e. developed. Unfortunately, onkf

for the recent years has it been possible_to get information on the distribu-
tion t# the teachers by-facilities -Furthermoret the:development of regular sta-
tistics on teachers is only in its early. stage. (Suitrstatistics were established
to cope with-new-income-tax regulations and also because anew electoral
system for representative positions-at the university was introduced. )

Hoy/Aver, by looking at the budget.-(Fininsloven),it is_possible toreee which
"of_ and howinany positions have been accepted, by-the Parliament (Folketinget),

, _(see Table-II: 3. .First of all it is remarkable that the-number of students per
full -time teacher islelmoet the same in 070 as it was in 1955, Also-the sten-
dards. as measured by the number -of students per full time teacher declined.between 1960 s.nd 1965, but increased by 1970. In the study by Niels Hammer-
JesPersen inentioned_earlier:it was ihotynthat the standird, Measured-here as
operathLsolUper -student at constant prices, declined from 1962 to 1965 but
in 1966 it increased again. These observations fit Well with what show p_here.'"'
The heavy increase in the number ettidets took plaCe, in the period 1960'-66

_and- in that Period it was difficult to expand the university fast enough keep
the standards unchanged. It is however_ important to notice thatin-ttm

«-
period 1955-59 the annual number of- graduates ,from, the universities

19,

30%,
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- .
*wits on average 630, in the period 1960-64 it increased to only 690,which is by

%, while the, number of students increased by 152 AA. Therefore itwas not Y

possible to recruit a sufficient number of teachers in order twiteOpittztc2t*tr3aZ-v,,,

standard unchanged. In the following period (1965-69) the number of students

Ot'

increased by 40 %, but the number of graduates by approximately 80 %. This
explains why it was poisible in 1970 to reestablish the student/teacher ratio
prevailing in the period 1955-1960 .*

Table II. 3. 3 - Number of positions }tenures! at the

University of Copenhagen, 1955, '60, '65 and s70

z Professors
Associate- professors.
Assistant professors

.

Total full time teachers ,

1980 1965 1970

128 154 183 232 ..r.r1
5 51 72

155 183 484 962.

288 388 -739 1336

Non-teachers s.

.Totals number of tenures

224 271 806 1247.

512 659'. 1545 2583

Students per full time teacher 17, 2--,17, 3 22, 8 17,6

Sources : Budget proposals for.1955-56, 1956-57, 1960-61, 1961-62, 1965-66, "
1966-67, 1870-71, 1971-,72.,

From the annual budgets Wean be calculated that running costs,apart

from wiges,and measureCin constant pricesati've been almost tonstantper full
time.teacher-since..1999. In 1955 the runnintcosts per full time teacher were
22. 500-Danish Crowns (D.Icr. in 1960 and 196827.500 D:kr. and in 1970
28. 000 D.kr. (14 958-value).

In Ihe budget the-lhare`of the "wages_has increased fromapprox: % to
1955 and 1960 to 65% in 1965 and to.70%-in 1970. ilkiS IS dtie first`tci the fact

that wages have increased fester, than the prices; second to the increasing_
number of non- teachers (technical assistants, etc:).ind-tbirdie the increase-in
the nutaberiof part tircie, teachers. Regarding, thassecond reason,it,canbe men-
tioned that the ratio of non -teachers to teachers-has increased from approx. 0,80
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in 1955 to O. 95 in 1970 (but it was 1. 10 in 1965). As for the third reason, it is
almost impossible to give exact figures for the development in the 'number of
part-time teachers due to the weakness of the statistics on teachers.

'The firstcOnclusion of this section is that studente should be better off
today than at any-other time in the past 15 years. First of all the fact that the
number of_students per full time teacher was almost the same in 1970 as in
1955 should be compared with the development in the students distribution
among Faculties; The movement here has been towards the Humanities -which
by tradition is lest re-source-consuming than Medicine 2nd- Natural Sciences,
which have declined in-importance.: This means that if standards for the "indivi-
dual Faculties have remained unchanged from 19.5 - o /0,then the average,
(and that is what is shown here) would have shown a_g, eater number of students
per full time teacher than it actually does. Furthermore, there has been a
rapid increase in the number of part time teachers,and that increase has cer-
tainly been greater than the increase in-the number of students.

The next conchision could be that teachers too shouldbe better off. There
is almost the same number of students .per full time teacher as 15 years ago,
Each teacher has the same imount of money available as 10 years ago and ap-
proi..20 % more than 1.5 years ago. This money covers all other costs than
wages and is used for teaching, research and admihistrative purposes:, Further-
more, each teacher today is served by more technical assistants than in 1955.
He can:also Supply more teaching due to the expansion in the number of part
time teachers. ,

=

The first modification to these'rather optimistic Conclusions is that both of
I-

them state that the student or' eacher 'ahead be bitter off. Not that they are
better off. This is because His impossible to trac-e,t ..,:ends of individual-,

Faculties. The conclusion is therefore that the resources ava a for the
University have been abundant enq gh to indure that all Faculties and their
teachertras well as their students could have been better ofi today than 15 years
ago. But since information on the distributir;h4:if resources to the Faculties
was not available it is difficult to draw thi-abcveoonclusion.

Hy talking to people at the University one can easily get the impression
that everyone is worse off. However, this-cannotbe true according to the above-
mentioned trend of overall development. The first thing that _can- give people-the
feelitig that things are worse is the obvious skewed distribution of physical

.

i
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facilities, which has favoured primarily the Faculties of Medicine and Natural
Science. The other Faculties-,are still-isituated in the City of Copenhagen, partly

in the-old University-buildings and-partly in old houses bought or rented and
'Sometimes even in rented single rooms. In itself this development is not satin-
factory,and it becomes even more unsatisfactory since the major increase in
the number of students has actually taken place in the Faculty of Philosophy.

The problems arising from this sadevelopmerit are partly outside the scope
of this part of the study. However, they need to be mentioned because they give
an indicition of the fact that the Medicine and Natural Science Faculties have

4

not only gained by getting- better physical _facilities; but by getting more and beee

ter equipped rooms they have possibly been able to:get a bigger share of the
1,

resources than they really needed, when compared with thstleveloprnent in the
number of students in the two faculties:

A second important featureln, development over the past 15 years is the
great increase in demand for teaching activities. In the beginning of the period
almost all teaching was conducted ae lectures. They still play a role today, but
only as a part of a broad spectrum of ekercises, seminars etc. All these actf-
vitiesusualy demand small class sizes and therefore call for a lower student,'
teacher ratio. Since this ratio has been kept constant (overall) and since the
development in the distribution of teachers has probably favoured the Medi-
cine and Natural Science Faculties,it is obvious that the teaching load today is
heavier than before.

The major problem can then be isolated as follows. The number of full

time teachers has increased at the same rate as the number of students and the
number of parttime teachers even more. The evolution of the distribution of

r--

students has led to an increased overall,standard, By faking these tivo
things together it follows that there has been an increase in the supply of teaching
activities., But, on the other hand,the demand f6r teaching has obviously grown
faster than the-supply, so that the teaching load appears heavier today than be-
fore.which leads to a demand for,moioe resources,'

The question is then : How has it been passible for the University to get
into this situation, of fncreasingliandards" said tt the same time a widespread
feeling of discontenesuld claims for more resources'? In the following section
we will try to answer the question by looking it the admIhisirative structure of
the University, the budgetary processes and the information systeni.

aole1.M11He,

.



Unfortunately it is not possible today to give a precise description of the
administrative structure of the University since at the moment it is in a tiro-
cess of change. However, it is possible to give an outline of the new structure.

In the old administrative structure there wite.li definitive distinction bet-
ween the academic and the:economic(or business) administrations. The acade-
Mic administration was organised insiOe the University, while the economic
administration was organised in an independent body outside the University.
In itself such an arrangement could give rise to conflicts, especially
when it isiCeticed that the acadeinic administration (personified in the Konsis-
torium) alone was competent'tb decide on the budget, but not responsible for the
economic dispositions. That responsibility was placed in the economic adminis-
tration, which on theother hand was not permitted to decide on the budget.

In proposing a new structure,a main point of view was that the best possi-
ble utilization of the resources should be-secured. One way of doing this was to
set ap the administration so that-it could make fast and determined decisions.
Therefore it was decided to cancel the independent economic administration
And set up's-single administratiori,and to make the Rektor the Head of the Uni-
versity. The Rektor should be assisted by an administrator,.but the Rektor
should be the-superior. In this way competence and responsibility would be lin-
ked. However, `this reform would only serve parts'of the problems of the Uni-
versity. If the result of the reform is shorter and more-direct ways of.
communicat ion, then many problems arising from a time consuming treatment

I"of issues -could be avoided, at least by letting the issues pass on to the res-
ponsible and competent body falter than today.,

Howeirer, a new structure alone does not seciireftbetter" decisions, but
there are some indications that it, could be the case. The shorter means of com-
_znunication causes an 'earlier involvement-in the issues -bithe competent body.
This cOuld-niean that the body Would be more motivated in treating the matter.
Further it is possiblethat the shorter' means of communication would secure a
better and more reliable set of information (data),: which could make it possible
for the ,bodies to-zneke decisitins4"with less uncertainty than_today. The main
questioneliewever Win certainly continue to be : How do the different bodies act?,

- And whiCh'interests are involved ?

As regards the last' -question the new structure- involves an incresis
-
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participation of students in the decision processes of the University. Unfortu-
nately, there is up till now no experience of the kind of interests the students.
represent. It is therefore not possible to make any statement on thr question of
whether student participation-means, that the bodies will act in a way diffe-
rent from before.

Ot

Figure 113.4;

PROPOSED ADMINISTRATIVE STRUCTURE
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In relation to the question asked in the former section it can be said that
in the old as :mil as in the new structure the KOnsistorium is theultImate com-
petee tAdy.

Since the financial year 1966-67 the overall budgeting system in Denmark
has been a system with ceilings onexpenditure (for a description and discussion
.see Parent). As a consequence the University of Copenhagen has been giveri its
Own ceilings, within which it can make its own proposal conceprfing the budget.d
This telling is given by the Ministry of Education to thellniversityas a lump
sum,and the University is then supposed to decide on the-internal distribution
among faculties and common activities.

rake problem which was distussed in the former section arises from the
fact that the Konsistorium does not distribute the total available by-Vet to the
'subunits of the University. This means that when the Konsistorium receives the
budget-ceiling tor the University it does not go into a distrossion on priorities
between the activities of the different subunits. The maser' for this could be that
the Konsistorium wants more information before it can make decisions, The

.Konsistorium therefore calls for budget proposals from *Wits. However it
does not call for total proposals but only for marginalproposals, The first con;
sequence of this Is that resources once allocated to a subunit will remain there
and wilt be withdrawn from any future considerations in the budget. The Kon-
sistorium thArefore gives up the disposal ofover approxithately 90-95% of the
budget.

The second consequence is that the proposals from the subunits are made
without consideration of the limits given by the ceilings. When the proposals
from the subunits are received by the Konsistorium,one iiould think that it now
would have obtained the desiredinformation on the basis of which to make its
decisions. But the case seems to be that the Konsistorium at this stage also
avoids any decision - making and setting priowities.,.

Until now all proposals were cut proportionally so that the University's
budget would conform to the given ceiling. This way of allocation can not be
ca/led real decision-making:it punishes the one who tries to calculate realistic
heeds and it rewards the one who can propose extensive,but not necessarily
realistic, needs.

The allocation therefore it not a result of serious of the
real needs of the subunits in,relation to education as well as to research. It is

36



a result of what demands the subunits can create when the proposals are made.
The problems of the are then a consequence of the fact that until now

the Konsistorium has Avoided assigning any priorities among subunits. This

leaves the Faculties and other subunits in a state of dissatisfaction, which is
probably because the actual allocation is not a result of any explicit objectives

or. overall policy.

The budget procedures at the Faculty level
E

The budgetary-system at the University is part of the ordinary four-year
public budgeting- system. For the first of the four years an_ordinary budget is
made; for the following three years budget-estimates are made, (seeFigureI13.5).
In this Way the different decision-making units are able to plan with knowledge

not only of the resources available in the first year but also on the following
three years, _However, the Institutes and the Faculties do not look at the budget

estimates as particularly binding, one of the reasons being that they do not
want to be tied down too much to the estimates. Appaiently the, estimates are

not done with great care. The available data show that Institutes and Faculties
each year calculate their needs without attention to the ceiling-ofthe budget for

-the second year, which was fixed in the previous )'ear.

As Inentiened in the last section the budget procedure at the Faculty-level
(and below) only deals with the margins, taking already allocated resources for
granted. This means that the proposal for the budget (year 1) is calculated as
last years budget (for the- Faculty- or Institute) plus a margin, nowever what is

worse is that the proposal for the first estimate (year 2) is calculated as the
budget two years earlier, phis the margin year 1,plus another margin_ for

year 2._ This way of calculating pays no attention to the risk that notAll,of the

margin for year 1maybe aeCepted,_ which can easily be the case, its the Kon--T

sistorium his to keep the sum of the marginal proposals from all Faculties
within the limits of the ceiling giv_en by the Ministry of Education.

When we look at the running costs see that only two kinds of resources
are used (1) money and (2) manpower.er. Usually we have to look at the physical

facilities as resources as well, but they 'are not vieWed by the budget-as a scarce
resource. This can be explained by the fact that all problems of accomodation
are administrated by a central office-atthe University. For this reason the

L -

Faculties do not have to pay rent and maintenance costs. The amount of money

necessary fee this purpose is taken beforehand front the allocated ceiling.
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Manpower is separated as a special type of resource not because there
could be a greater scarcity for certain types of manpower, but it is argued that
the Wage4Board (LAnningsradet) demands-a reasonable request for each indivi-
dual new position which is proposed_ If a proposed posit .nn is turned down by
the Wage Board, then the University looses the position as - 4l as the amount
of money allocated for salary (See Part III, Chapter 5).

Within the scope of the project special investigations of the budget proce-
dures have been carried out at the Social Science and the Natural Science Facul-
ties.. The Social Science Faculty is located in the "Old" University in the city
of Copenhapm, while the Natural Science Faculty is located in quite new b71-
dings in the Nkre Faelled-area. This fact creates differences between the two.
Faculties. Furthermore the Social Science Faculty is less manpower-consuming
and uses less floor space per student or per teacher than the Natural Science
Faculty_ In 1970 there were approximately 4800 students enrolled in the Social
Science Faculty and approximately 3400 in the Natural Science Faculty.

At the same time there were 56 teaches.% (tenures) in the Social Sciences
and 492 in Cie- Natural Sciences., In the Konsistorium the two Faculties each
have four members, the total number being 21. (This will, however, be chan-
ged according to the new law on the government of the universities).

It was a general feature for the two Faculties that their wishes for budget
additions were concentrated in the first year, -while they diminished in the follo-
wing three years. In the second year the same proposal appeared, what had been
rejected in the first year was then added to the second years° proposal.

Unfortunately, the budget materialsfor the Social Science Faculty were
very poor, especially as the totals for many items in the last years' budget were
lacking-hi-114s way it was not even poisilsle to add the desired-marginal increa:
ses- to a base to get an idea of the Oda re-ionreel allocated to the Faculty.
This was especially the case for the nob-tenure teachers, -who play in important
role in the Social Science Faculty_ However, one thing turned out to be reason-
ably clear : the Paculty wants a_ relative increase in the nualtber of assistant
professorelthe Danish term can be translated as "scientific assistants"). NT.:
1968 there were approx. 190 students per professor and-in 1974 it is estimated
there will be approx. 200 students per professor. For the assistant professors
the corresponding figures were approximately 300 in 1968 and are estimated to
be approximately-460ln 1974. At once this looks as if the Faculty gives a high

38



LE
V

E
L

M
IN

IS
T

R
Y

 O
F

 F
IN

A
N

C
E

M
IN

IS
T

R
Y

 O
F

 E
D

U
C

A
T

IO
N

T
H

E
 K

O
N

S
IS

T
O

R
IU

M

T
H

E
 K

U
R

A
T

O
R

IU
M

(C
er

itr
ai

7a
de

r.
)

ot
or

ou
ro

ne
oV

oc
e 

r.
rm

se
'

Pr
el

im
in

ar
y

re
so

ur
ce

ce
ili

ng
s

m
e'

 a
llo

ca
te

d

II.
3.

5

D
IA

G
R

A
M

 O
F

 T
H

E
 B

U
D

G
E

T
IN

G
 P

R
O

C
E

D
U

R
E

M
od

ifi
ed

 r
ts

bu
rc

t
ce

ili
ng

s 
ar

e 
al

lo
ca

te
d

P
re

pa
ra

lio
n 

an
d

pm
se

nl
al

ia
n 

of
 th

e 
bu

dg
et

A
lk

ea
tio

n
P

re
pe

ra
tio

n
of

 c
ei

lin
gs

of
 th

e 
*O

pt

th
e 

pr
ep

ar
at

io
n

et
 P

oP
is

el
e

is
 In

iti
at

ed

T
H

E
 F

A
C

U
LT

IE
S

'
'

N
ID

 D
E

P
A

R
T

M
E

N
T

S
.

r 
P

ro
po

sa
ls

4t
e 

de
ve

lo
pe

d

C
al

cu
la

tio
n

of
:o

ce
se

m
m

nc
es

P
re

pa
ra

tio
n

of
 th

e 
M

gt
*1

11

,

P
la

nn
in

g 
pr

ic
e

A
llo

ca
tio

m
of

 r
es

ou
rc

e 
ce

ili
ng

s

y
r

A
pp

ai
sa

l p
er

io
d

If

O
pe

ra
tio

n 
pe

rio
d

;4
4'

ov
,

D
ec

.
Ja

n
F

eb
.

M
al

.
A

pr
il

M
ay

Ju
ne

Ju
ly

'
A

ug
.

S
ep

,
O

ct
.

N
ov

.
D

ec
.

Ja
n,

F
eb

, '
 M

ar
.

'A
pr

.
M

ay
Ju

de

0-
4,

 ,
A

.,
4.

...
.,

4-
1,

0*



,
priority to its educational purposes, as the teaching capacity of the Faculty
has increased. A professor is normally expected to give 2-4 lessons per week
and assistant professors 6 -8 lessons per week. However the Conclusion must
be rejected. A look at the official lecture list shows that in the Social science
Faculty no assistant professor gives any lessons unless he is a lecturer too,
which gives him an additional payment of approximately 25.000 D. kr., and even
then he offers only 2-4 lessons per week. This indicates that priority is prima-__
rily, given to research and this conclusion is confirmed by the observation that
today (May 1971) approximately one third of the assistant professors hold a
doctors degree. in the Natural Science Faculty this is the case for approxima-
tely one seventh of the assistant professors.)

Another important observation is that it is only very recently that the
Faculty requests a constant running cost (annum) per scientific position. In the

-early years of investigation it Was found that the'running cost per position was
apparently calculated- kiia residual which fluctuated considerably.

.

The analysis gives two main impressions or-budget making in the Social
Science Faculty._ They, first is that the FaCiilty has not taken advantage of
the time-aspect in the planning (the four-year budgets). SecOndly, the Faculty,
as- far as the permanent positions are concerned, has given priority to research,
and this-conclusion is bilged on the fact that assistant professors givelessons.

only if they are lecturers at the-same time: However this is not mentioned in
budgets,where the arguments are based on the number of students and no resea-
rch policy is formulated.

As far as the Natural Science Faculty is concerned the first observation
is that here too the needs exceed the resources allocated.

The investigation of the Natural Science Faculty-was carried out-in twd
phases,(1) at_the Faculty-level and (2) at the Institute level.

At the Faculty level it was seen that a manpower unit was used which con-
sisted ofl professor, 5.5 assistant professors and 2.6 lecturers. The number
of associate_professors-per professor has been slightly increasing while-the
number of technical assistants per teacher position has been decreasing. The
running costs per- teacher position have been-increasing -over time However it
is difficult to-reach definite conclusions when we look only at the Faculty-as a
*hole,

At the Institute level, each new professor was provided with the same

40-
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number of assistant professors as old professors had been,but the lecturers
were allocated in a more flexible way. This was so because the new professors
- and consequently the new assistant professors too- were allocated in a way

that the relative distribution of professors among Institutes was more or less

constant.
However, the distribution of students among the different Institutes was

not constant, because during the period investigated there has...been a.movement

of students from Mathematics, Physics and Chemistry. to Biology, Geography,

Zoology:and Botany. Consequently the teaching load on the Institiites changed

over time, as long as the distribution of_permanent teacher-position was

constant. This Was then compensated by the distribution of the new lecturers.

Another way of compensating for the consequences of the distribution of

permanent teacher - positions was by the allocation of the marginal additions torup-

ning costar -fit was observed that the margins were.primarily allocated to the

Institutes wits an increaeing-teaChingiond. The running costs are decided for

the research as well as for the educational activities. The starting point -
when running costs are going to be increased - could be the objective that for

each permanent teacher position there should be a propdrtionate allocation of
research, this research having the same cost, for both new and old posi-
tions, One

o-would,therefore,askfor increases, in the running costs when the num-
S

ber of positions and/Or the teaching load increases: As the, existing budget pro-

cedure only demands proposals for marginal additions and not for total budgets,

it herein ita tendency ttceverincreasing running costs. If the teaching
load is constant or decreasing, one would ask for a zero-addition With decrea-
sing teaching load per position, and within a given sum of running costs, a grea-

ter proportion of resources co.qd be used for research purposes. And this
greater "research-running-cost", would be the basis for -calculation if
teachers were-to expand at the- institution later; _

ha

As far as technical assistants are concerned-the investigations at the
Faculty level left us with the question of the lowered ratio'iif technical assistants

to permanent teachers. The result of a more detailed investigation on the Insti-
tute level showed an almost constant ratio, so the conclusion if anything should

be that the result on the paCulty level was caused b) the factihat both teacher
and technical assistants by definition havelto be integers, and, that new profes-

sorsare provided with the same technical assistance as.the.old professors,

41:



-1

The main conclusion as far as the Natural Science Faculty is concerned is
then that the - allocation- between Institutes of the resources allocated to the Fa-
culty, Via certain degree, seems to benore flexible than the Konsistorium's
allocation between the Faculties of the-University. However this should not be
surprising as-the Faculty is supposed to have more ill' common with its subunits
than the KonsisIorium. However what is surprising is that the Faculty appeari
only to be concernedwith the marginal additions to its budget. This will work
as Icing as the margins are large enough, but-it is obvious that there will be
trouble even at the Faculty level if, the expansion of- its budget stops,

Table IL 3:6 - Selected characteristics of the Natural
Science Faculty 1968/69 and 1970/71.
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45
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21'
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(1) 1000 b..1cr.

When we compare the FacultY:=1evel and the'Institute level 'we notice some
rather impressive difference's-4n behavior. For the Faculty as e. wholithe beha-
viorseems much more inflexible than-whin it Ia.:divided into Institutes: ,Put-Why
is it not' more ?' Why;Sre the teachers with permanent appointments
distributea tii4rnatitutes in Eiulfa way thateach grou' ofinStitu les-oVer time
has almOSt the same Share of the teachers (tenures) 7The eiplanation could be



4

, - _

.

that the Faculty-attaches major imbortance,to the research content in the-scien-
-

tific appointment. However there Is.no evidence indicating that within-such a

broad area as the Natural Sciences, -Itch discipline should havethesame rate of

growth in a scientific sense. -

A reasonable explanation of the InOchanicil bhdgeting of.scientific appoint-
__.merits could be the organizational Structure of the Faculty. Compared with the .

Konsistorium the Faculty appears.more as a unit, but this cannot hide the fact

that-the Faculty is composed of a number of very different Institutes, each cul-

tivating its own discipline. The Faculty must make a budget proposal common

for all its Institutes, but there is no guarantee that the different-Institutes have
a common interest. Away out-of this difficulty is a system where no single Institute

or any group of Institutes can dominate and get .a lion's share. A system of this-

kind could probably be One-'wh.L.: eeome key iteinsf, in thebudget (e.)g. the nuni-

ber 0 professora).gre kept in:balance between-the different.Institutes or groups
17-

of Institutes. If it was an unwritten rule that each new professor should -

have the same number of assistants as' the old professors; then the number of
assistant professors could be calculated directly on basis of the number of

-
. profesiors...:However such a modus vivendi pays no attention to the delieloprnent

0
,

-

in the distribution-of the students-, and therefore the Faculty needs some resour-

ces -which could be allocated It little more flexibly. -The lectureshipe(non7.:- .
- - - --

. tenures) and the running costs are obviously used for'this'purpose. .

A narrower professional demarcation of-the budgeting.units would pre-
- -

sumably result in amore- fleicible allocation of the total resources even if there_
, .

were no change in the Konsistorium allocation, The primary `consequence would
, .

_
be that the budgeting units when rn17.4ing their- budgets do not have to'pay atten- ,-- -
don to the_balance between them, Furthermore, it -Would be easier for the cen- .,
tral authorities to evaluate the wishes of the different units and apply-the consi-

-.
1

derations which the educational policy requires., -- -

- --*

.The conclusion of this secticin is almost the same as that of the previous

section. 'The-Faculty is:obviously too proadly composed and therefore not able

-to formulate a common objectivk. except tjie desire to have the largest possible ,

4

budget allocation: . 0

- ; -, - ;" ,
. ''.

/ The budgeting and accounting systems as sources Of information-- ---- -

- . WhOn the' analysis of the budget of the University and the sub-budgets for - 4

two specific'Faculties was made, ft-soon became clear that one of thereasons

.
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for the uncertainty in the budget-making was the insufficientdata on students
and teachers as well as on the costs of the different activities. As mentioned
above this uncertainty resulted in a procedure where a year's budget consists of
two parts, firsethe last year's budget and then a marginal addition for the new,
year. Obviously, no evaluation of the old budget takes place, it just runs on
from one year'. to the next. .However such an evaluation cannot be done without
precise information on what is going on,at the University. This information is..-
a combination of a certain !lumber of primary data ou.the number of students,
teachers and information on the prices of different kinds of resources including

fP .. ..

teachers,
4

It is clear that in theBudget Office a lot,of data is collected on the alloaaw
tion of the.last,and the next to the last years' budgets For each Institute the Office
has information on the nurither of positions such as professor, associate pro-
fessor, assistant professor, lecturertechnicalessistant, teaching assistant ,
(non-tenure) and Other different kinds of positions. Furthermore the amount
of money for allocation to meet the running costs and travelling, larger appara-
tus and ad hoc assistants' costs is known. It is however important to note that the

Budget Office has no information on the on which the allocated resour-
ces are actually used. The Budget Office is therefore not able to evaluate the
use of the present budget and to propose reallocations of already allocated re-
sources or to setup alternative bildget-propo-sals._

Also in the Booldtreepers, Office a lot of data is collected. However the
accounting system of the University is primarily oriented towards the public
accounts and the rules set up for this purpose;

.

-The'accounting system should however serve other purposes than just
collecting data 'on amounts of money paid. 'For the University this purpose
could be a kind of budget;.control;s6 it would be possible,to see what was used for
different kinds of activities and in till's way make a budget eviduation possible.

The bookkeeping function at the'l.IiiiVersity is very;dentralized and: only a
few institutes keep their cnintooka. This had two important effects:

First;- for all Institutes with centralized bookkeeping it is only possible
to see to whom money is paid, but not for what purpose (teaching or research),
Further, from an 'atialysis'Of the Institute's in.the_Natural, Science Faculty it
became clear that there UAL tendency, to uneconomic, behavior for ,a large num-
ber of Institutes,Ahe major part of_the paymentawere_ effectuated in the last -,two
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months of the financial year. Moreover all Institutes acted completely indepen-
dently in buying and stock - keeping.

Secondly, for the Institutes with individual bookkeeping the only thing re-
ported to the Bookkeeper's office is a-monthly total of payments (distributed on
the relevant budget-accounts). In this case it was not possible -to see to whom
the money was paid. These Institutes with indthclual bookkeepers haven more regu-,
Mr payment behavior,

In connection with the question discussed here it can be said that they
accounting system is a consequence of the budget-accounts. And -`as it will be

-discussed further in Part III - the budget-accounts are not usable for analytical
purposes. It is Zherefore not-surprising that the accounting' system too cannot
be used for analytical purposes.

However, although the accounting system is legally connected with budget-
accounts it could be organized in such away that it could answer the questions
which should be asked before the budgets are made. The reason that it is not
able to answer these questions can only be that ithas never been demanded to
do so.

Quite another thing is that the accounting system, as it is, shows a cha-
racteristic behavior on payments (a majority of all payments are effectuntedin
the last two months of the financial year) and that the Institutes are too indepen-
dent in buying and stockkeeping. It inquite certain that great savings could be
achieved by a certain centralization of stockkeeping..:However, for the individual
Institute, considerations of this kind are not Just around. First of all it seems that
they do not feel the need for cooperation with other.Institutenand secondly there
is no economic incentive to such a cooperation : interest is not paid on money
which is tied up in stocks.

The conclusion .of thii section is that -there obviously never has been any
demand for organizing the inforniation fromthe Budget Office and the Bookkee
pers Office hi:such a way that it could be used to evaluate the utilization of all_ o.-

cated-resourcesas well anthe economic. behavior of the:individual Institutes.

In the discussion on the-University-structure it has been proposed to set
up a rarining-,Group that, ghost set-up`Plans tor the future.. Such a Planning
Group needs close- cooperation with the, Kcinsistoritirds Budget CoMmittee, Based
on what has been found out here we will propose that the gwckGroups,slipuld have

common secretarial assietance,- inordeito make sure the future, budget7,.
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proposals are set up in light of the long run plans and diet the plans are feasi-
ble in light of what. istrealised in the short run.

Furthermore we will propose that the individual Faculties and groups of
Institutes develop more competent administrative capacity. This should be done
partly in order to get reasonably uniform administrative behavior through out' the
University and partly to strengthen the administration compared with theacade-
mic sector and its sometimes condescending attitude towards administrative
work. .

110

The.data-filei3_as sources of information

---The great data-files-of the UniTerliiy are administered by Data- and
Service Office. In this section we 'will give brief comments on the existing files
and we will try to evaluate the plane of the Office for combinations of the diffe-
rent files and their usefulness.

,One major file is the Studenf-matrilcel, which contains a complete regis-.
ter of all enrolled students with names, addresses, CPR-number, (code in the
Central Person-Register), year of matriculaticin and name of the study to which
the student has enrolled. On the, basis of this information a number of table's

Xcan be set up, which unfortunatelY-cannot be used-in planning and liudgeting.

Tables are set up with distribution Onsex, age, study, and matriculation
year. Th.: last distribution enables one to see hoW many of any matriculation-
cohort are left in the-system. But it is not posiii!;)e to see how many of the
enrolled students are active or passive and, A is not possible to see on which
level of the study the students are. This last item is very crucial in the sense
that the study - plans- operate with different leVels,eachwith different demands
for resources. However, salting as nobody knows anything on the-transition
eoefficients_it is almost impoSeibleto make 'plans for.mae than one year ahead.
It is therefore not surprising that the budget-estimates - as mentioned .etrlier
beim been very poor. The student-file has up tornow not-been able- to supply'the-,

decision-makers of the budget with'any information on'how the student politiitrOV-
was expected to be'distributed among the different levels and different activHies
with their varying demands on resources.

Another major file is the Stabs-matrilceli 'which contains a complete
ster of all-teachers and other employees, All information-iwthislile is control--

-by the CPR.--numbein,

.

- As far -:as the-teachers are concerned the gtabs-4natrikel should make it
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possible to calculate the teaching capacity at the University totally as well as
partially. The partial,teaching-capacity should also be calculated for Faculties-
or=subunits of Faculties and for different kinds of teachers.

Furthermore it is intended that the Stabelinatrikel shall contain informa-
ion wages and salaries. This will make it possible tic carrylnit relevant

calculations of the wage-cost and its-distribution on different Faculties, students

etc. (Waits and salaries cover approximately 70 % of the totall);osts.)
tr

Finally the Stabs-matrikel will contain' fniormation on dates of appointment
dismissal and promotion. When this is established it will be possible to calcu-
late a-niortality table, which is very important when the University formulates
a znanpower'policy..

The ,Data- and Service Office has started creation of an Examinations -and

.Teachings Administration. When it has been created it will contain a lot of very
important information, which can be used in future-budget-making procedures:

The adininistratiori kill contain knowledge of each teaching activity; o the
teacher. is, -and how many students arengaged in the particular activity. Also

the different4.aetiyilieawill be linked it gether to the ,extent that participation in ate
actiVitY-preiliires the passing of othersetiVities.

.

When this administrationIs established there will'at least exist
reeking s statistic on i'study-progress ", whereby it- should be possible

to predict the-distribution n-of the students on Faculties andSubunits of Faculties
-1 as well as on levels of sttidSTin the Faculties andaubunita.:
4

A, -

The applicability of an information system cannot be evaluated in terms of
the quantity of data made available, The system' _must be organized in such -a

way thatit can procure (1) -relevant information by acertain date (the budgeting
procedure is a yearly returning' event) and (2) data on short notice for non-fore-

.
A- --,seen decisien-situations.

Looked at froin this point:of view we cannot say that the existinginforma-
tion system at the University-is appropriate, Rut the=establishment: of the 'Stabs-
matrikel and the Examinations and Teachings Administration will 'Undoubtly

improve` this titnatioirto-a-great extent-Meta this `the putting together-of the
formerly-independent economic and academic adminiitrations, which we can

hope wilt make' it ealier, for the administration to presenrrelevant information
when the Konsistorium decides'on-thebudget andlts internal

In Part N' e Will'return to the iPteStion o?relevant information and- ry to
_
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ex in more precisely what we Understand by this term. Here we shall repeat
briefly what is said in this and the former section.

In two or three years, the University of Copenhagen will have statistics'on
"study-progress available. From these 'statistics and the Students-matrikel it
should be possible to estimate the transition-coefficients of the system. In the
Examinations and 'teachings Administration we can see which specific activities, 4

a given study involves, and this taken together with the knowledge of the transi-
tions - coefficients will make it possible to estimate the teaching load on the
tenures and the need for non - tenures. Given this it is possible to estimate the
total salary cost for given coefficients. In,the,Bookkeepers Office there Frilrie
kninvledge,availabie on the cost-structureand it will therefore be possible to
estimate the total costs when the wages and salaries are given.

a

However, it does seem-strange that the Konsistorium, uptonowi has not

demanded a satisfactory basis for the decision-making outhe budgets. The reason

could be that the administration has not been able to supply this information. There is
a certain degree of truth inthis, recalling that it was only the implementation of the

pay-as-you-earn tax-system and the new electoral rules for the different University-
bodies that forced the University to buildup a data-file on all employed persons.

Now the question is whether the Konsistorium on the centralized level and
the individual WAIF committees on the decentralized level- will take.advantage
of the-improvement of the total information systeni, which will take place in the

. ..
coming years.

To answer this question we must take a look at the techniques which are
used in, the administration. It, is only in the Data and Service Office that EDP is
used, which however is a necessary precondition for, handling the great data-files,
with approximately 25,000 students in the Students- matrikel and approximately
10, 000 employees in the Stabs-mattikel (tenure, non-tenures, technical assis-
tants and all kinds .

of hourly paid assistants). In the Bookkeepers Office a me-
chanical bookkeeping systemls used,while the BUdget Office ,prepares everything'
by hand.

,4f,It is the Budget-Office that, sha/ro collectiOn of information either_
directly or from the Data-and Service Office or the academic edministratiOn,
and it will be the Budget- Office that shall prepare the information in order to
provide an adequate basis for the decision- making in the Konsistorium. This
work cannot be done-without assistance from EDP. ,Therefore the Budget-Office

-
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has to be strengthened so that it can both formulate the problems (for a given
objective), call for relevant information and prepare it using the EDP-technique,

However, this is only one side of the problem. The other - and presuma-
bly the decisive one - is whether the Konsistorium is able to formulate a com-
mon policy for the total University.

Conclusion

The University of Copenhagen will now face a period with very 'serious

restrictions on the growth rate.lt is therefore necessary that the University in
the future carefully determines priorities when itallocates new resources ancrthat it

-makes already allocated resources the object for critical reconsiderations.
Further it is important that the inforniation system is improved" in order to
make such considerations possible and that the information is used in the prepa-
ration of the decision basis.

The adniinistrative structure of the University of Copenhagen is in a state
of change:. The only thing known today is that one of the results of this change

will be a More appropriate organization of the economic and the academic ad-

ministrations. The:16w law on the government of universities has provided the

University with allttnber of new or reorganized c oiegial bodies on which area

conferred different degrees of competence. However the role -these bodies
are going to play is uncertain.. This win, to a certain extent depend on the ad-
ministrative assistance that is given to these bodies. :Furthermore their role
will be determined by the demands from the bodies for the administrative assis-
tance.

...-

The analyses Have shown that the rain problem of the University is that
there.does not exist swell-formulated common policy for the University that
will enable the evaluation alternative plans, either at the Konsistorium level or
at the Faculty level. Regardless of which academic structure is chosen end

regardlessf which collegial bodies are set up,it will not be possible to solve
the problems unless the objectives are made clear. By changing the adminis-
trative structure and the distribution of competence between different collegial

bodies we are Onlytakingone step forward in the direction of setting up a better
basis for decisions than today.

It is necessary for the University 7 if it wants to survive_ as one University
- to set up plans that coordinate all Faculties .Furthermore the Faculty must
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coordinate the Institutes (1). The University consists of fiveFaculties and a
number of common units (e. se the administration). Each Faculty or common
unit can be said to constitute an activity. The University then consists of a num-
ber_ of more or less independent activities but with a common budget.

The planning procedure must he based on the following types of informa-
tion :

a) A number of relevant alternative plans must be set tap.
IA For each plan there must be a specification of the relevant consequences
c) Discovery of the decision-makers preferences with regard to consequent

ces of a plan.

The problem here in the question of the preferences of the decision-makers
in case of either the members of the Konsistorium or the Faculty.

It ie a general feature in all planning that an acceptable result can only be
reached through a cooperation between the decision - makers and the planners.
It cannot be expected of the decision-makers to formulate a goal unless the
planners have presented a survey of the consequences of a number of relevant
alternative plena. On the other hand, the planners must base their work on
different plans on a certain knowledge of the decision-makers preferences.

We can hope that a strengthening of the planning function at the University
can force the decision-makers to express .nemselves more explicitly. The
purpose of the project is then to set up some models that can be used by` the
planners to calculate the consequencee of different preconditions introduced into
the models. If the decision-makers are not satisfied brthe alternatives presen-
ted to them, then they hr. 4e to explain the alternatives of which they want to
know the consequences. t

(1) The following is based upon Inge Thygesen, investuant Vanning -loom
ved Decision-Making _T ouch eihrgatismartama,1 Copenhagen 1971.Chapter 5.
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PART III

THE -GOVERNMENTAL AGENCIES-

.
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Chapter IV

BUDGETING, .ECONOPAIC leilgAGEMENT AND

PLANNING AT THE MINISTRY OF FINANCE

by

Jens N. Christiansen

Introduction

=There exists no up-to-date, comprehensive, and official material on
Danish budgetary procedures.

IL

in this chapter we will give a broad Ofdline of the parliamentary back-

ground, and, in some more detail, the administrative control procedures follo-
wed in preparing the Danish budget. -Further we will. show the difficulties
raised when applying well-known economic theories -to the steering 'Ind
budgeting of both the total_state budget and the educational budget. Examples of

some ways of using better budget sySAms or improving the existing system
will be given in the last part of this cimpter.

-

According to the'econstitution no state expense must take place without tlbe
previous consent of parliament. This in articles 45-47 the aippropriation-autho-
rity is given to parliament, and the same articles stipulate some specific re-

_ *draw:its which the budget must meet. -

Article 45 states a deadliite for submitting the budgetbill -"notiater than
= .

: -

four =lathe' hifore the beginning of the financ.i.41 year". This implies an animal -,- -

budget; and it is futhermoie a condition that the budget must be specified to
some degree. By Royal decree the financial year runs front April 17 to March

Article 4$ States -that no expense must be inturxed without title in the
finance law, the supplementary-appropriation:law or A.Prirraional appropriation
law. Title accordiocto commonlegialatied is not sufficientas oily appropri-
ation laws can authorize a minister to-incur expenses. However, a parliamen-
tary practise has developed so that _supplementary appropriations are only
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. brought up once ayear after the end of the financiaLyear. Supplementary

appropriations are thus in reality subsequent to the incurring of expenditure.-
The necessary previoits consent of_ parliament-is obtained through the
consent of the standing parliamentary committee of finance.

Article 47 gives the rules for the presentation 6f the state accounts to
parliament. The-accounts must be presented not layer than six months-atfar the
end of the financialyear. -

1---

Otherwise, the structure of the budget and the detailed budgetary and ap-
propriation procedures are mainly fixed by administrative decisions and cer-
tain political traditions: In principle, this gives a possibility for prompt chan-
ges in the procedure though in practise changes are not very frequent.

The budget covers about 35 per cent of the Net National Product. Together
with the budgets of the counties and the municipalities,about 45 per cent of the
national indome passes throtigh the public budgets. The public educationalsec
tor accounts for about 15-p-r Cent of that.:

_

Budget and appropriation law

- The budget is partly a calculation of government expenses and incomes
_ during the financial year and partly a plan for. the activities of the Government,

and thereby a setting of priorities among the governmental tasks.

In coluirction with the regular control-of the budget during the_financial-
-1)ear and the subsequent auditing of the accounts; -sin evaluation of the effective-

ness and efficiency of the-activities is Madepoitnbe.- The value of the-existing
control procedures is discussed further below-, .

This budget cycle which is described in detail below is the core of the fin=
ancial 'management-process. The effectiie administration Ind control -of expen-
ditures -is, however, only,part of the _demands which must be met by the proce-
dukes for -financial, management.

e

Thus the aim is an integration between the financial_nianagement-function-
-5.-

-and the general -state planning *functions, _Partly, by extending the time
ziterspeCtive of budgeting beyond the next finaneitti year_ and partly by trans2-

_ _

tering existing-plans inin annual, flows. -

the.total-bitclget exerts it considerable infittence-onthe general
socio-econoinIc development and is used as-an instrumentfor this,

ea,

1

if

r

- The budget, therefore, Juts several faceti and its actual -structure can be-,

54
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varied a great deal according to the emphasis given_tiii its various functions,

By parliamentary adoption the budget becomes the finance law, and the
sums allocated in the budget are put at the -disposal of the various administra,
tive units as appropriationsti-m authorizations, to incur expenditures or
receive incomes on the term's filed in the budget. Formally, the appropriations .

- _

are given to the individual ministers for specified purposes (for instance.a uni-
versity) and in turn-delegated to the, administrative unit in question.

In the budget a reserve is kept for new and unforeseen expenditures during

the financial year, -i.e. price and wage increases, expenditures in consequence
of new legislation and expenditures- for activities not envisioned or not sufficient-_

ly planned in detail at the time for submittal-of the budget.

- This-reserve is not an appropriation.and can ordinarily only be spent- on
the basis of supplementary-appropriitions, i, e. previous'consent of the finance
committee and subsequent incluaion-of the amount in the supplementary appro--

apriationlaw. In the case of wage and price increases this previous consent is
7implied in the appropriations in the finance so the supplementary appropria-_

tions for these are automatic adjustments.

The appropriations are instruments of.management for the Government.
By specifying in various degrees the programme of action to be carried out un-
der an appropriation, parliament and the central authorities can exert more,or
less direction_ over the activities carried out by subordinate units. This direction -

ranges from only prescribing an endresult on one hand-to stipulating in detail
- -

the activities to be. carried out and the resources- to-be-used On the other.-,
In some cases however essentiarparts of a programme of action are laid

down in the ordinary legislation or other directives,in which case the manage:-
went through appropriations is only of supplementary kind or is Intact not operat-.
ing.

Budgeting

When the budget is submitted to parliament four months e_before thbegin-
ning of the financial:year a separate publication,- "Four-year budget, 'Estimates",
is sithultineously published, This publication gives an estimate-of the develop-
ment of state,expendittire covering the next and-the following three financial.
years.

The drafting of the budget and,the four year estimates is done, by the-indi-

V
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vidual ministeries with the Ministry ofFinance as coordinator:

In the spring months of each year-the,Ministry of Finance prepares for

the Government basic budgets for the fiscal year starting April 1st in the year
following and the subsequent three fiscal years. These baSic budgets Contain

for each Ministry and, within each ministry, for separate areas of expenditure,

maximum budget figures', the so-called,budget-frames Not included in the bud=
get frames are expenditures which in fact are not manageable through appro-.
priations, primarily various subsidies where the amount and recipients are'
fixed by law (e. g, old-agepensions).

The material also contains ceilings for the number of Government emplo-
yees at all levels in Bach ministry.

When the basic budgets have been reviewed and approved by the Govern-
ment they are circulated to all ministries, usually in June, together with
supplementary instructions' for the preparation of the. budget:

In the subordinate units (universities, and their dertartn.ents and institutes)

the budget preparations however will have started twelve' to eigthteen months
before the beginning of the financial year.

The draft lmagets of each ministry are subinitted to the Ministry-of Finance
. -- _

in the beginning of September, where they are subjected to a careful evaluationand,
c

through negotiations with the ministries,they are adjusted to conform to the ge-
ow - , - -neral eConomicpolicy. ' ' , ,

The four-year estimates, which are submitted at the same time are not
appropriation proposals but estimates of the consequences during the next three
years of existing and planned activities. These estimates are In this respect a
supplement to the one-year budget and make possible a more comprehensive_
evaluation of the effects of larger investments and public expefiditure in future
years.

The management of the budgetary process
- .

Throughout the process of planning --to the extent it takes place inthe minis-

tries - costs are'aisikned t6plans,anit the estimate of costs become More defi-
nits as the time for implementation draws nearer. The final phase-in this pro-.
cessiiihe transformatior Costs-into exPenditure flows, which-in the budget
process are related to specific financial years, ti

tr
Through the fixing of the aforementioned budget frames and the-ceilings

I-
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for the number of employees,a rough setting of priorities iloes take'place, and
the Games -force ..a further evaluation of existing programs and priorities in
each ministry. -

About 65 separate budget frames are determined covering about half of
the total budget. 2

Two contrary considerations are taken into account in deciding upon the
number of budget -frames. On one hand it is desirable to-give each ministry a

possibility of adapting itself to changing activities, that is to operate with few
and large frames. On the other hand it is advisable tooperate withfrathes cover-
ing homogeneous activities, in odder to obtain b clear connection between the
development' of the expenditures covered by the frame and the corresponding ac-
tivity.

The budget frames normally fix gross-limits for expenditure, as the in-
fluence of the state budget on the real-econothic resources, goods and services
is of primary interest in this relation.-

The ceilings for"the number of employees-- one for each ministry - are a...-
supplement to the bud frames. They are intended partly tolctuate a labour- ,

factor-reducing activ' y through substitution with capital,-factors, partly to force
a more rapid rationalisation of activities of decreasing importance.

Budget frames and personnel ceilings are not always fully synchFonized,'
which implies that the !midget limitations work either on the amount of expendi-
ture alone or on the personnel.

Of course, it is a basic requirement that thesgreatest possible produ9ivity
shall be achieved. -This means that budgeting must brcarried out according-to
the gross-principle. This implies budgeting revenues and expenditures.
On - the other Hand, the budget doei not have the charactef of cost.and accrued

budget consumption of stock, interest on and, depreciation of, capital and pension
obligations are shown in the 1?udgetfor certain public corporations.

Per sonnekand -personnel-costs

For that part of an appropriation which covers the cost of permanently
employed full-time personnel a separate control of appointments is established.

-in connection with the appropriations, for each governmental agency an
-upper limit is set to the number of employees in the different categories of per-

sonnet, and neigpositions can only be created with the approval of the Ministry of
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Finance and a special advisory board; composed of member's of parliament,

representatives of the labour unions involv.ed and civil-servants. This itea com-
plicated machinery, operating in connection with the budget prqcess.

The budget cycle

The periodic structure of the budget forms a budget cycle, which runs
over several years. At a certain time 1t operates in terms'of several links in
the cycle: Schematically this is shown below, where yeai 1 represents the ap-
propriation- (budget) year. .

Central budget admIniStration Ministries (departments and
(Parliament, financial commi- institutions in the Ministry of
ttee and Ministry of Finance EduCation (M:o,E,))

o. F. ))--

Medio Provisional preparation of the
year -1 budget for'yelr-rin the insti-

tutions
Ultimo Analyses of the general
year -1 economic situation and the

available resources o.

Primo Working paper to theGoverii-
rear 1 ment aboilt the budget frames

for the year 1-4

Provisionel budget conadera-
tions in -M. o. E.

Negotiations
July-Aug: Preparation of the budget and
year o budget estimates .

^ 0
Contributionkto the
budget and estimates
for year 2-4 from the
ministries.to M. o. F. -,,

Review of the-'budget- .
contributions in M. o. F. and
sifnultaneously° review;or
suggestedincreases in personnel

-by the committee for thrcontrol.
of posts.

Review of special
questions °toproblems

Ultimo.,Nov: Introduction of the finance

Primo Sept.
year -o

Sept. -Oct.
year, o

y-ear o

December
year o

bill-for year 1 and.the
estimates-for year 1.-4 in
parliament -

First reading in Parliament
of the deb_ ate
on, the budget0estimates;
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Preparation of provisional
aikendinents to the budget
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Dec. -Febr,
year o
Febr.
year o

March
Year o

The appro-
priation year,
year 1

Sept.
year 1

Febr,
year 1,

Mar.th-Apr
year1 - year

Apr.,
year 2

,ir

'May-June
year 2
June-Aug.
year, 2
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Calling in proposed amendments
to the finance

Deliberations in the permanent
committee on finance

`Proposed amendments
from ministries to M. o. F.
RevieW of those in the
latter and forwarding_to
the permanent committee

Second reading, Renewed
committee review

Third reading and passing

Requests for supplementary
appropriations are pregented
to the M. o. F. before being
forwarded to the parliamentary
committee on finance for ap-
proval.` .

M. o. F. works out estimates
of the totals ofthe supple-
mentary appropriation bill

OW.

The ministries, and subordi -,
nate institutions use the
appropriat4ohs. According to
demands and needs the mini-,
sters ask the standing com-
mittee for approval of supple-
mental appropriations to be
covered either through redue:_.
tion of existing appropriations
or by the reserves on the
budget ofthe M. o. F.

Provisional Working out of
the contributions to the
supplementary apprOptiation
bill

Contributions to the
supplementary appropria-
tion bill forwarded to
the M; o. F,

2 Review in-M. o. F.

Negotiations

Introducing the, supplementaiy
appropriation bill in parlia-
ment"

Reading and passing

Working out and publishing
`Of the state accounts

Working out: contributions.
to the state 'accounts.

Economic management by the budget ?

For several reasons the iinance.billis not _a sufficient basis for an econo-
mic budieting of the public expetias. The main 'classifications of the financebill are

_ ,- t ,..
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based on the division of tasks between the ministers, The purpote of this is# -

that the responsibility for the use of each appropriation must be placed only in
.1.....-
. a 1one administrative unit.

The function of the budget as in administrative tool for the direction of a.number of units and processeh lb thtts clearly emphasized.

But if the budget Structure is viewed as a means of locating each appro-.
priation according to its economic, or real-econondc characteristic,in order to
make possible economic analyses of public activities, then its usefulness is
more limited.

.
There are a number reasons for-this. The bnd et peretes-Witting... ,

sup of the accounts based on-the sorap on of the kinds of expenses (invest-.
mi

ments, running costs, wages etc. ) but not on the-aims; or objectives for which
thtiSe expenses are being incurred.' Consequently, a comparison of the total

- expenses-for-a particular objective or programme ificorpossible.
.

, The size of public expenditure is usually not determined through supply and
Idemand, nor through any firm comparison of quality standards. This
implies that one does not get any control of a possible non optimalitrof.thedeci-

1, :-tsions on expenditures in terms of the preference structure of consumers

The difficulties in quality-rating of alternatives of expenditures to free
public goods prevent's clear_politicaltvhlghting of the resource-allocation.

Thei2sts are not directly determinable from theludget. However an impor-
tant problem is that the benefits cannot be assessed, because of the lack of a
price or the uneconomic nature of the price:,

Finally, the distinction between transfer and real payments which fi-
.nancially look alike, but in real economics have a,aifferent effect on the resour-
ce allocation is not always clear.

Thus, the total advantages and disadvantages in decisions on expenditures
are veiled.

As a basis for economic management the I3udget'by itself is of limited
value. It is obvious that it is possible to influence the general economic activity,
liut management based on economic considerations is only roughly possible and
is without reliable possibilities of control. .

The -following remarks are not especially related to tbe budget bat" to more
general,,economic considerations,
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The starting point of most recent Considerations on economic budgeting in
the public sector has been micro-economicaBroadly speaking this concerns the
economic behaviour of the individual units (persons, business, institutions).

.. Two questions immediately arise. Micro-economics is a newer approach
and, in its content, not as,generally accepted as macro-economics, though
this does not necessarily make it less reliable and operational than macro-
economfds. In addition, a long-and presimably unfinifa id discussion has been
going on as to what degree the private-economic optimum criterion can be
directly-transferred to public activities. The attempts towards this are numerous,
and it is often claimed that the uncertainty of using micro-economic theory'in
the public sector is hardly greater than when applied to private activities.

-
Micro-economics

Classical micro-economics has three elements which may be looked'upon
as relevant in this cc anection the static analysis of efficiency;'the maximizationet

of investment decision, and the influence by'the public, sector.

The static analysis of efficiency deals with the way in which- sitoriterm
profit of an activitycost be maximized : two typical approaches will be mentioned
here.

Firstly,- one can deal With dispositions based or Choide between alternative
conibinations of input_ which all lead to si.defined output (i, e, cost minimization).
Secondly, one can.deal with a Choice between different combinations of outputs
(profit maximization).

Theae,two lines of action are not independent of each other. Thus-the cost-
_

minimization is a necessary, buMt sufficient-conditiorifor profit-maximization..
Often the cost-minimization is understood'as the smallest pOssible costs, no
matter whether the resulting proceeds are of a-relevant size or not ;and as a
result no consideration Is given to "total-cost-minimization". The evaluation of
,,heoutput - which in most:cases must.be the main goal - is not shown in this

II,

With a minor modification it is possible to identify the same fundamental
point of view in the traditional, strongly specified budget, which was input -
dominated (which means that it almost onlydealt witledosts),"Contrary to the

*!.-fiame:system, whit)) is an attempt to make budgeting output- orientated, e.
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including evaluation on the basis of a given amount (fraMes and ceilings) of re-
sources.

The naive profit:maximization:criterion has been heavily criticized. Espe-
cially, the assumption of a fully competitive market with full transparency and with.
out monopolies has been a serious stumbling -block for theuse of the theory.. In the
case of incongruity between the price of the product and ltd marginal cost (i. e. the
cost of the last produced unit); the resource-allocation will not be optimal.

For public goodf - such as edticational activities - price setting is
seldom possible and an evaluation of the product must be random. At -
most-one can hope a political goal lies behind evaluation, so that the
"price" is given from-a politital estimation, of "the needs of,the community" foi
the goods in question. It must be noted that this does not avoid the weakness of
the method._

A number 'of organisation-theorists have also claimed that profit-niaxinii-.

zation, even in private enterprise, is not_the only goal - often t even the pri-
mary one L.' but that goals like groivtkof trade, growth in number orpersortel or
general prosperity among the workers de superior goals.

A third' serious objection has been the presence of external economies or
diseconomies, i.e. the effect of the costs for the individual activity and on the
whole community (for instance by the limn; -"wearing" or contamination of,
collective values). Finally, the whole analysiiiis of short-term character and
therefore hardly useful for real planning:

Profit-maximization in investment behaviour is also a set of:4111es (*eve-

loped in private activities.= A later example is the discounted cash flow method.
The purpose of this method is to illuminate the optimal allo/cation orgiven re- .

sownes to 'a desired production in proportion to alternative alideationi - without
.

Considering_the, already existing amount of-resources bound for fixed use,. A,
time preference is included so that later returns are estimated lower than ear-.

lier returns. This time preference' does' not Mahe the-anodel less static, as the
outlihe for the time preference, expressed as a discount rate, still takes place. _ ,
at one and the- seine time aheid of the appearance, of the returns, Although the

< .

theory can be used for longthne-ansideratihns; At is 'static Intharacter and
rimplies the same uncertainty as Mentioned earlier.

It is the characteristic *of a "purely public good" that any amount__ -

available is for the disposal of anyone WITo demands it. In addition a
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single consumer's use of the good normally does not interfere with the possibi-
lity of others using it.

The good can be called "excludable" if, without any great practical diffi-
culty, it can be' transferred into a priced good for' which one has to make a plyment.

Educatibiv; and health provisions - are goods of-this-kind:-Also;the-use of

-roads could be thought of as a public good which has to be payed for. On the
other hand, public goods like national defence and the police-system can not be

dispensated in accordance with individual payment;

Another' reflection concerns the "rivalry" of user's in the demand,i; e. how
much on person's use of the resources reduces the ppesibilitiOf others using it.

Education plio.belongs to this ca',egory.

An example of both non-excludability and non-rivalryis national defence

while, for instance, the radio and television are excludable but do not at the
same time cause rivalry ; whereas education is characterized by rivalry as
well as excludability.

1

Can this distinctiow be useful in educational planning ? Education is a ptt-
blic,,good which- could be-payed for ancrthusthas a price.- The rivalry according

to certain views doel favour the fixing-of the price. The Problem is to find the
right price, as z shard to imagine the determinatil of the price in a classical
market. For several reasons such a mcvket does nit-exist- and will never
exist.

. Education is, partly a private and partli) a public good: Altlieugh it is pos-.
sible to make a division, between the private (foregone income and other costs),

and the public (salaries, other expenses, investments buildings) costs, such a
possibility Sprrnaking a clear distinction between private and public does not

- exist on the revenue -side, Apart from the private advantages derived from higher

wages theretnormally exist "external economies", i.,e. advantageS which through
the educaticsial activities are Spread to other than those educated. Thereby-the

notion or effectively allocating the - resources gets another content and may cause-
1

a weakened.rivalry Also the excludability may disappear, as a fixing of thg. price
will be far more difficult. The determining point of view will be that this automatic
spread of the advantages is a strong argument for education to be payed by the public.

Meanwhile, the traditional efforts from the public have been more devoted,
to the control of the legality if the budgets than to their economy, This practical

. ,

point of view has produced a budget which especially the accountant,ancl the
. ,
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auditor could use in registration and control;:but which is of little use in making
allocation decisions.

Given the background of growth in the publip.sector a greater interest on

returns from the purpose of educationwould emerge This brings one to the cost-
effectiveness point-of view whiCh enables one tocornpare one activity with the
other'. The interest which tinfirriow einiCOMFated upon Costs-is shifted to
the output on the resulting problems of resource allocation.

Cost-benefit .autlysis

-.- When considering project evaluition,.,the technique of cost-benefit arta-.
lysis is'stsed as an instrument for a comparison 'between the costs and revenues
ofiliveh activity, From eroerience the definition of the relevant costs is one
of the difficulties This diffictilty issnrhap's not the most important ones: The -

main question concerns the indirect costs, i, e, the costs Which are incurred by
the students and the, community because wage incomes are zero' (or very low) -

during the period:of study. '1. s a'se costs do not appear-in the budget.

_ The other, and still-greater, difficulty., lies in the evaluation of thebene-.-

fits. in- analysing benefits from education one is Ted with insuperable difficul-
ties which will be mentioned later, First, we will-summarize the conditions
which according to Freat snd.Turvey(1)demand closer considerationon thetheo-
retical level

; 1) The definition Of the project, A theoretical definition very seldom can:

ses great difficulties' hereas a practical definition-in the light of the existing
variables of decisions is normally far more difficult. The project needs to be

. delimited and-defined in such away that it is-in accordance with the possibilities
for making 'decisions within, the exisiing ,deoision-structure.

2) External economies and secondary_bine fits. It is-Often assumed that
...

countries whiCh spend a lot on education-Veen advantages which cannot-be mea-
sured in monetary termer. For instance, a higher level of political consciousness,
more culttiral goods, a healthier_ population, -anenvironment stimulating intel-
lectual"work and new knowledge,-e more flexible labour force and'a number of
advantageslor future generations.

- .

3) The extension of the benefits over time. Ai previously inentioned the

(1) A.11: Prest & Ralph Turvey, -"Goat Benefit Analysis : A Survey", Economical
Journal,- LXXV, 1965.

_
=

If
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revenue of education is very loh-lasting. This gives two possibilities ofmeasu-
rement. One can either try to make a judgment on the value of all the years and
weigh them according to a certain time - preference (rate of interest). Or one
can be satisfied by seizing the measurable and definite' short term benefits and,
thereafter; either forgetting the longterm benefits or adding an estimated value
to the Measurable benefits.

The existence of externalities is the primary characteristic of social cost:
benefit in relation to private cost-benefit. -Many attempts have been made to
get a definition of this - best known are those made by Becker, Man,' and Den--
nison, who, independently of each other, have reached results which are at
least, not contradictory, although they differ considerably. Simply to -,.nnit

calculation of externalities would be such a strong ar ?restimation of benefits
that tie method is invalidated. The situation may result where the *private cost-
benefit gives an unprofitable result while the social cost-benefit makes it quite
profitable. "(The opposite issaid to be the case today.)

The calculations of the costs often leads to lOng cifscussions. A workable
definition seems to include three descriptions of costs : 1) anurnber of expenses
in kroner ; 2) the costs by using time - these are most often not evaluated- and
3) the disutility of a given activity, One can argue that the last item automati-
cally will influence a selection based on the size of the first. Therefore, it can
be omitted. Dimability. or inactivity has, by the way, never been determined.
Meanwhile, the application of time is a signifies:it oost-fictor, - whether it is

-measured in cub ornot.

From tfie-linaticiafeonsideratiOns of the state - and this is probably a
more relevant judgement of the existing budget-proceen than 1 real (resource)
economic consideration - the income- transfers (essecially grants and loans) -

have to be included._ An interesting' field is the substitution interval betr:en the
-

time -costs ancrother costs, and.some reflections or this may seem relevant.
The fact that theteldency of the substitution goes from veal-costs (time) towards
transfer-costs (scholarship and cheap loani)nierely implies a greater economic

-
pr,ofit.

A definition and estimation Of the -rate Of return, has been a very difficult, -

problem in nearly x11 coat-benefit analysis. This factor is normally split up
Into two parts.7he first expresses a social, marginal time-preference for giving
up present consumption in favour of future consumption. The second measures the
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rate of return expressing the social opportunity cost of capital. This further-._
- gives the value of capital in alternative applications. Providing a fully competi-

tive capital-market the market-interest evidently will reflect both. The know-
- ledge of such a rate of return is hardly a conchtion for using the method. Ins-

tead of this, one can operate with alternative7retiirn-values to find out at which
level the investment' changes from being unprofitable to being profitable.

Regardless of this one-comes back to the everlasting problem in cost-
benefit analysis lathe pleilic sector 1 the costs must be paid by a purchase in
money while benefits are only seldoni sold. As a result, undoubtedly, the cost-,
benefit arguments have evoked a bad consciencetin several budget makers in the
public sector whoire Only concerned with costs. _

Output budgeting

'= With these background considerations, actual output-budgeting may be a
central The basic idea is here to rather all the Yost -elements of a.

well defined task(function or project) in order to make a direct weighting of the
projectand costs.' Whether the weighting should be made ea_R cost-benefit prin-
ciple or on some-other-principle is not fixed in advance by the-idea of output

=

budgeting but clepends on the.stenctiirai method for the activity in question;

The division into.functions will cross the administrative or:jurisdictional -
linef...this need not he n principal - but may fie_a practical hindrance for asplit-
Ong up of the differents functionii_in the budget More likely; the difficulties are

_engendered byletlie traditional system of information, based on the principle that
primarily the formal application money shall be controlled. Whether the, mo-
ney is spent in an effiCient way-and for well defined and whether non-mcne-
tary- costs and benefits -are involVed, -are questions which the present accounts
are totally unable to tale up. Iii addition,for'making decisions itwouldbe con--
venient to kniny a possible discrepahey between- marginal andaverage amounts-

P.

on the input-as wellaathe out side._

The budget estimate

. Output budgeting is an innovation of the Gills. PreviouslY, budgeting was
largely incremental, based on the latest accounts. During thelate'60ls- a special

_ .interest for the expansionariareas of expenditure began to show.Pronithis, cen-
triddirection of the budgetary-process was introduced, which had as its most
outstanding results the budget frames and the ceilings for the numbers' of em-__
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A condition-for carrying out the central direction *longterm budgets._
With this a mord relevant time dimedsion is put into the budget procedure. Go-

vernmental action can seldom be evaluated solely-tAn its effect in the first
year. The future consequences therefore ought to be displayed before decisions
are Made, C. O. before ah initial appropriation- is given.

But here two difficulties arise. Iu the first place the finance bill is only-
amnia, and according thecConstitution it cannot be otherwise. SecondlY,
there is epoliticakdislike of entering into large future comrdtments. -Often therer"
has been an ambiguous attitude brdecisions on major projects caused by a
desire to start projects at a..long-term character, accompanied by a dislike of
weighing the-economic consequences in the long run.

The budget frames are fixed in advance-by the benistry ofFmance and
may not be exceeded in the actual. budget: The frames give quantitative limits

for qualitative evaluations, and these evaluations are, in principle, delegated
-to the individual ministries. Formally; it is not practised-very much: Marginal
budgeting bc-t;pical, A reorganization tourardsprogram,budgetag, which is -
made possilge by the frames, has not been utilized to any extent so far.

The ceilings of the number Of employees, too, are established is advance
by the hiudstry of Finance. They express fixed maxima for employees of each

ministry. The purpose is to moderate the increase in public consumption of ful: _

ly employed persons.

The control of ceiling's is carried out by the Committee hit Control of
Posts and the Ministry of Finance, and gives -both a powerful role. At
the same time this can lead to an unfortunate centering in the budget processon

tlt salary exPenditures and eneglect of the possibilities for substitution between
*aeries and investments or salaries and other costs.

The instruments of management are thus concentrated in 1) control of the
ceilings of positions or posts,2) fixing the budget frames,. and 3) control of new

legislation. The political lack of interest instating precise goals bas, as it
_effect, a certain negligence in the preparation of the budget estimates. To a
certain degree the bydget estimates may hr n out -al a ?piling up" of appropria-
tion bills without goals. Finally, even the longer -time dimensions of tfieestima-

Us are too short a time-perspective for many projects.

Perspective planning
In the autumn of 196$ the Gomm' vent initiated a study of prOblems relating
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to-the establishment of long-term priorities for public expenditure, including
the interdependence of trends in publiejspending-and national economic perfor-

.mance, in order to strengthen the long-range planning of legislation and central
government expenditure.

A working party, set up to'organize and implement the study, was asked
to submit a report on-its findings within two years.

In January 1969he working party issued initial guidelines for the
patien expected -of government departments _m the conduct of the study. The

laid 'down common assumptions for trends in population; manpower and
economic growth as well as provisiOnal directives for the contrthuticrs to be
made by the individual departments. The departments were asked to describe
the movements recorded in recent-years, especially for. their major fields -of
expenditure and the factori determining the use of resources, and to forecast
trends in resource utilization up to 1985 in the light of existing legislation and
the current debate on objectives_

- --

.Since the late 1950s, Denmark has experienced an economic expansion of
unusual dimensioti&Throughont the sixties, high levels of employment and ra-
pid improvements in productivity made total output increase by an average rate
of 5 per cent a year while the work week was reduced.

Such a fast rate of progress inevitably generates tensions and problems,
and resistance to change a ay easily give rise to undesirable- side effects. One' -

of them_was inflation. Another was the growing external deficit. Both maybe
seen as corollaries of heavy domestic demandpressure41 which-, while having
probably contributed to the acceleration, alsb show that the forces thus released
Is-zre difficult to control.

One of the principal aims of the study vias to_consider whether, and under wha-
conditions; the growth of prosperity could be Maintained.

Even if-there are no indications_to suggest that technological progress .
will slow down, developments at the beginning of the seventies appear to be skit-
ting in a manner that rill have unavoidable repereussions on the foFinulation of

_ -
economic policy, These difficulties-% ill involve particularly heavy burdens in
the next years.

The principal aim of the long -range studywas to elicit information which
could sere? as a guideline for current policy- decisions. The absence of such,

0,
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information had been felt before; but more exacting conditiont have made it
increasingly necessary to provide such in' formation,

Since most decisions on economic policy are ipsok,oto strongly influenced

by the conditions prevailing at the time when they are taken, they are generally
based on a* fairly limited ,context although they usually reach far into the; future
and affect wide segments of the economy: Hence, there is a need for a wider
and more coherent perspective of the factors to be considered when important
decisions on economic policy are to be taken.

There is-, in particular, a need for projections qt rese Rt trends and fore -
casts of potential changes. The-pm-pcse-vies iri fact, to mike suchbroader and,
-longer perspectives available-as background data-for planning of significantele-
ments of economic policy.. --

_Seeing that projects started now, (e. g.' traffic installations,_ universities
_

and hoc-N4tals) will, still be in operation for many years of the next century, it
may well be asked why this study does not reach beyond 1985.

The answer is that in a world -of rapid andnweeping chinge such studies
would be of a-very academic nature. Speculations-reaching more than fifteen
years head might serve a useful purpose in the planning of a =development pro:-

granune- for a backward community; but they would not be of.much value as in-
of_potentiaitrinds din a wealthyicountry like Denmark: Even parallels

with developments in the United States do not offer miny clues: Studies. with very
long perspectives would be more in the nature of a research project and could,
on present knowledge, Offer little guidande for decisions thaemust be taken

_

.within'i short span of years..

So the aim of the present, study -is -the leSeambitious one ot-proilding a
wider background-for current-decisions than the limited perspective of 4-5,years
that is a typical featire of medium=terai budgets.

The study is based on the 'general assumption that economic growth in the
world around us will be maintained at a high rife and without exceisivefluctua-.
dons throughout the period-from 1970 to 1985:

-The rise in public expenditure which the-report suggest& will be rather
slower than it was in the sixties, but the physical resoinces available for expan-.

sion of employment and production will also diminish. The sixties demonstrated
that-it is much More difficult to keep the economy under control whenthe public
sector expands at a faster rate-than output during an economic expansion, which,
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in itself, gives a strong impetus to private consumption and investment. This
tendency is likely to persist in the coming years.

In the establishment of priorities for public expenditure it should be borne
in mind that public Aector activities cannot be evaluated solely in the light of
their immediate relevance to welfare.

."----clucation is a significant ex-ample of problems encountered in the assign-.

ment of priorities,because it has vital bearings on the performance of industry
-and on the quality of public services and alsohecaSse it. is, an laige' Measure,

the foundation on which individuals shape their lives Education is, in fact, an
Integral eleMent of social and cultural progress:

The sixties witnessed an expansion of the education sector of such dimen-
sions that it now takes close to 6 per cent of the national product. Moreover;
many more persons over the age of 17 "stsy In education and do not enter the Is- I

boor market. The resulting loss of production is particularly noticeable for

those parts of advancecianil adult education which extend over several years: By
1585., the total expansion of the edOcationar sector will have redUced the total
number of man-years available by 85, 000-100, 060:.

This loss of production, ;representing several billion-kroner, cannot be
added directly to the amount allocated for education, because that lcisi is 'a pre,.

condition for thelnereaseinproductivity achieved thmugh education,I;hich, .

therefore, is assumed to offset the entire loss - though viith a considerable time-
lag. If, however, . studies can be shottened_without lossof quality in education,
direct gains will evidently be achieved through reductions in the cost of education

-

-

as well as in-the loss of production.

Such-changes have, in fact,- been propo- sed_ in the_ contrilnition receivea

from the Ministry. of Education for this long-range study-of economic planning._
These propolias represent the first attempt- ever made to draw up a_general
plan fiir the- entire -educational system. This WorircOverS such a-vast range of

_problems that the preParation of detailed programmes and curricula had to he
deferred_ at this stage of the study. When political approval has been obtained,
this work must play a central role in the further planning Operations. For the
purpose of this study, the special Vibe of the Ministry's contributipn is that it
sheds light on possibilities of building up=s system of education which will requi-
re less_renources and thus Imiolve a slower rite in expenditure than eipansions
along traditional lines Would.,

t
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In other parts of this study it has been assumed that over the next 15 years
a large proportion' of school leavers and graduates - probably no leis than one
third - will find employment in the public sector. The great majority of theist
will go into social or health services. This will require rapid expansions of
those parts of the-education system that prepare students for such work, which
mostly requires studies of medium length (3-4 years).

_ .
.

The education sector will incidentally, -expand vigorously by its on mo-
mentum and will therefore need many graduates for its own use, especially for
pedagogic teaChing and training.r

In-the field of education, planning must of necessity covet_ very long peiiods.
.

Many circumstances will c e during the time-lag between the approval of_

plans for expansion and the stage_ when school leavers and graduates join the la-_

hour force._ Flexibility. is therefore essential, both in-the education_ system as a
whole and in individual fields of edneationf-lo that end, shorter basic study pro-.
grammes and extended systems of inservice and postgraduate -training can be
useful. _

An expansion-of the,educational facilities aecOndition for implementa-
tion of several of the eiisting prOgrammes for extenSion of puVlic services.
Central planning_ authorities must therefore keep tbe'rates of eravaneion foreseen

7.for individual 'sectors consistent with the teaching capacity that can be provided
_

for them.

. It was not-within the working party's terms of reference to suggest detai-
,

led guidelines for the assignment of priorities: That isthe-primary respOnsilii-
*

lity of the and the-Folleting (parliament). The material presented
in this study is intehled to raise a number of questions for --consideration in
more detail.

.

In conclusion, the working party emphasizes that it is a fundamental con -
dition,if .- ..changes in existing priorities are to be made on airadequate basis
and are to have the intended effects, that the-necessary instruments of manage-_

mint and, control_are provided for that purpose. Lack of comprehensive back-
grovl °dilation and inadequate regulatory machinerywas, in fact, among-:. _

the factors which contributed to the steep rise seen in public expenditure during
,

the sixties. _

Theprincipel subjects for further delib eration-in connection with problems
of management and control are, briefly, as follows :

=
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- the study revetiled an unmistakable.need for more and better planning in go-
vernment departments and agencies ; -

- the study did"not result in any concrete plan, and the chief value of th e findings
will be the extent to which they lead to continous planning activities, in the coin-,
se of which long-range tentative projection's-will be followed up by more speei-,,

fic planning for the next few years ; these activities can also provic# a firmer
basinfor the current preparation of central government budgets ;

- the current flow of information available to government departinents- and,

consequently, to the Government and the-Volketing - is definitely inadequate
and received with much too long delays ; even the information that is available- -
is not alkays obtained and analyzed sufficiently to/a= a useful basis for deci-
sion- making ; it has been suggested - often enough - that the- purely administra-
tive functions should be taken out of government departments in order to enable

_

them to concentrate on overall and general management functions within their
respective spheres, of responsthility ; these suggestions- should be carried into-
effect ; . --

-,.
-1-- .r

the inter-departmental exchange of information is inadequate- ; this is
no doubt:a - corollary of a deep-seated Danish tradition for every government

4m--department to be regarded as a separate and-self-contained entity ;-it is equally
import that relationships between the central govi4nment and local govern-
ment authdrities should be taken up for examination with a view to ensuring a

'__'fetter coordination of decisions ; local goverments are responsible for a large
.__

- _Aid growing-share of public expenditure -- so large, in fact, that planning for
central government spending alone willbecome insufficient ; it must be possible,. ..

without encroaching upon significant4ntrinsic values of local self-government,-s.. .

to bring local government budget work within a comprehensive framework fort
.3 ...,

the planning of all public sector activities,- -Commensurate with the total poten-
tial of the national economy.;

I.
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Chapter 5

TEE-MINISTRY OF EDUCATION-AS A

PLANNING AGENCY

by

Niels Hammer-Jespersen

Summ

In thefirst section it is argued, that the intention of the Ministry of Edu-
cation-in joining the project was a desire toestablisfi abetter budgeting - and
planning - procedure than has been used up till now..

in tie two_foiloving sections the organization of the Ministry and the bud-
get -ceilings- are

After a short recapitulation of the budgeting in the Ministry of
EducaWmi.we_ disctiss somsproblenis arising ,froin-the_ relationst.between the
Ministry of.Education and the Ministry of Finance If is arguedthat the control
that is exerjeised by the Ministry:-bi Finance seems-too cornpreliensive,given
budget-ceiling systein. Further_ if is concluded that the Eoard for the Control Of
Fbsts is superfluous since -the use of manpower- is also governed by a ceiling.

Other problems arise_from the fact that all post,secoridary education is
not organized in the Ministry of Education and hence does notbelongto a common
ceiling.,Some of the problems.especially in planning.will probably be avoided by
the itliplementation of a new structure organizing theinstitutions in centers for
post-secondary education.

latonCluded that the Ministry as well as the institutions of higher
education are best served by cooperation and:an improvement of-the administra-
tive ability: Weasiume that mnajor step in this direction is talc enby the ten-.
dency_to organize centers of Rost-secondary idtication.

rt

4>

TheMinistry'sintentions inAbinitig 'theproject

. *hen the Ministry of Eduesition joined theproject it askedfOr an_investr.-
&tiro of_tlxepossibilitiesto improve the quantitative bases for decisions
concerning bUdgeting and planning of higher education.

.n
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The desire was the creation of a quantitative budgeting-and planning pro-.
cedure that-would give the higher administrative and planning bodies at the
institutions, as well as the central administration (the Ministry),the possibility
of evaluating the wishes and the needs4the individual institute, Faculty and
institution (University) with to,the. composition of the total budgets in
,respect of the educational and research policy that is carried out. It was espe-
cially.emphasized thira basis for calculating the budgetary-effects of alternative
educational plans be created., _ -

The organization of thelVlinistry 'orEducation_
41

The Ministry of Education- is organized in one departement and four direc-
.

torates((1) ilia primary school and teachers colleges,. (2) the secondary high 5"",

school- (3)the vocational educatiolieand (4)-the c iitinuation schools-, The depait-
mint is organized in three divisions,' one covering general matters from the
directorates-arid legislation in those -areas, another covering building cons-7"-. -

truction-lfrir institutions under thedii4ctorates'and. a third division-for the hig-
-

.her education. - _.;',4.,_,. .,.. t.. . _

Matters concerning building construction for higher' education is placed_iii
a spedial administration paZtly outside the Ministry.

-The diviSion fdr higher education consists of three offices :One for-budget
and personnel matters, viages,'appointments. promotions and general_ queations ;
one_for-kurrieula'arid-examination rules; admission ides and planning (4-years
budget; Manpower pr,ogiards etc, );and one for international- relations:

Budget-Ceilirms'allOCated to theMinistry of Education
4 _, _ ,. <

In accora.nce with the administrative structure of the Ministry budget-
ceilings are set for : . 1 ,,, ,

;

1) The Ministry itself including grants for a number of international
a activities.

_

2) The primary school. teachers-colleges. continuation schools. secon-
dary high schools-etc.. one ceiling for running coats, another. for
construction.'

Research and higher educatirin, one ceiling for running costs, another.
for construction-. -

V.-Vocational educations one ceiling frir-Vtinning crilteeanother for
'construction.
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The manpower-ceiling is allocated to the Midstry as "a whole. The reasons
for this 'are discussed in thepreviotit chapter.

Budgeting procedures.in the Ministry ,

_ _When the Ministry of Education receives the ceilings from,the Ministry. of
Finerice, it first of all has to allocate themanpower-ceiling between the diffe-
rent divisione-and directorates. The research and Iggher -education division gets
approximately,70'% of the total ceiling in 1971-72 this amounted to 13,693 post-0.

increasing to 14,190 in 1972 -73.
0

When this is done, the 4ivision,setsupa-proposalfor distribution of the
ceilings among the institutions belonging to-the area of research andliigher education.

ti

The criteriaunderlying the distributionfor 1972-73, was a desire to avoid
general decreases in standards. The reason for this rather_ pessimistic starting-

_..

point was a severe decrease irhe expected manpower-ceiling for 1972-73.

For 1971 -72 -the 1Viinistry-requested 13,863 positions for the.research and
higher education and 13,693 were accepted by the Ministry of:Finance and the
Board on Control'of lbsts,and at the same time the*ceilingwas loweredfrom
13,863 to"13,693 which was a-itV* procedtee, tip`to-ndiv the Ministi-y of Education.

= --has had disposal over'refeetdd positions which meant-that one year after wards it
could et least reallocate rejected positions together withltheincreases up to the -

new__ceiling. The expected ceiling-for 1972;43 *Ai- 14,596-Whic was an increase_P
of 903 positions compared-with: the numberof.aecepted positions for 1971-72.
However only i4190,PoSitione cari be realised for-1972.43 leaving anIncrease of
497 positionk-areducticin Of406 in he expected Po itions. The 497-newpositions were
not enough to secure an unchanged standardaithe institutions of highereducation if

Ave accept-that the measures of Standard are (1) the expected number of students
per tenure teacher-position, (2) the'ratio between technical and secretarial
assistance and the tenure

-
teacher-positions. .' .., . ... ..- . -,_ .- . - ,.

-another_problem is thatordy the universities
.

-id ..k-
Copenhagen and_itarhus have

,

free entrance, the other-- institutions have restrictions on adMisoldn. -The Minis=
trylherefofe allocated no new pnsitionstoinstitutiOns with`no increase in.enro--
ment. Sectidly,in order to secure legairdnium ofraief to the_ open-door univer-
sities the Ministry allocated a number of positions to-institutions with_restrie-.'. .,,

tions, but planned increases in enrolment, 4he number of positions being large. -., ...-.., __.

enough o secure at least an unchanged student/teacher ratio Finally the
vernal der was alloatted to the open -door universities. 7. ,
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The budget-ceilings were setup according to the number of allocated posi-.

tions;and then corrections were readeior differences between the number' of
teacher-positions required for an unchanged- student /teacher ratio and the expec-
ted number of teacher- positions requested otitraf the total, ziumber of positions
allocated to the institutions -so that it was possible, o buy a number of non-,tenures. ,

The next step is that the institutions prepare their budget proposals, which
are then forwarded to Ministry-of Education. The proposal fiom the Univer,
city of Copenhagen-will then contain a distribtOon of the iiiidget-ceiling on the
accounts that are red in tir budget and a distribution of the positions on the

.

different kinds of manpower, used at eaniversity. Thekprocedurea at the univer-
sity are discussed in PartlI, chapter42,

The different proposals are then gathered in the Ministry of Education and
introduced into the total propoial for the research and the higher education.

- ,
Some problems

-The major problems seem, to arise from the fact that the stry-of
Finance does not filly-accept the consequences of the budget-ceiling sykteit, and
from the way in which' proposals_ for new positions have io be handled.

, -,, :First of all the Ministry of Finance is not,yery fond of contingency funds-...
outsideiits own budget - accounts, Se Cond. lY everY new P. ositio, n hat to be`allocated
to.the loWest possible'leVel (the Institute)-wheait is prepbsed and it must be ',

accompanied brtetti:etul:explanation of why ifis -kept:wed and a description of.,
.the-work 'that done;.- , -' . --.,, .

. . 4
tThe-official projections of the student pbpulatiOn seem -iairly, good ste long

aikinstitutiOns and major study fields (e.g.- Social Science) are concerned. Ho-
wever, .inside these Major fields manythings can happedfroM one year to the

. -- ..-next.: The number opitudentain one subject can show a sudden and sharp incr.-
ase,blif it is ofteaat the expense, of another study lathe same major field.:4f
ill positions are aLlocated,beforehand,ft, theft troubles Will arise- Which

. .,4 _ ti,.. ,

could be avoided 'if it -was- possible for the institutions to set up pOolSal new pti-,
,

. -
attic:a-is for the major fields and then allocate.themiO the individual studies when

: -.clhe stddenta shoW'up, -- 7-- --
4-..

Thiele the same reason that lies behind the M,inistry of Education's_ desire

'se
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,;
to hold back money as well as positions as contingencie_i_To..thisis,added.the --
fact that a number of plans for new.activities exist but not in such a
form that a proper budget can be set up: Thi-Ministry has to estimate the costs,
and the manpower needs and to keep appropiiate contingencies.

But the Ministry is not able'to use these contingencies without acceptance
from the Ministry of Finance as well as from the Parliament, although the Parliamentt
has accepted the contingency funds-(on a special budget-account). However, the

-
parliamentary control over the public's use'of money and manpower states the
reason for_double parliamentary acceptanCe. But we see nmreason that the Min-

.
istry of Finance heti to be involved, unless it expects that the Ministry-cif
Education will. not respect its ceilings. But if this is the-case there is no reality
in the system of budget-ceilings. The same thing"goes for the positions. Why
should k central oody (the Board onthe COntrol of Pouts) accept the establishment

of every new position even inside the manpower ceiling ? There seems no rea-
son to believe that either the 'Ministry of Finance or the-Board on Control of
Posts should be-more competent to' evaluate the proposals for new teacher posi-.
tions than the Ministry otEchication ;-at least they dr, not tell anyone about the
criteriathat they use in accepting or rejecting new positions. Therefore, the
existence of the central control in the Board on Control of lbsts apparently often

results inthe fact that the,institutions avoid _difficult choices that really should
be "theirs; -We--need therefore fo say that the Board on COntrol ofposta Is super-.
fluous and thaetligoontr-ol in the Ministry of Finance is too comprehenaitie.
Organizational problems

In the planning of higher education one- hal to baaware of the development

of other Institutions ofthe- post - secondary education Sector.- A number of these are, -

under the jurisdictiorrof the directorates, for instance the education of teachers
for primary schools, teachers. forkindergartens, -theBchdois of Economics and

Business Adminiatration, and othersbelthigingto different ministries, e.g. the
training of "architects covered by the Ministry of Cultural Affairs, of andel adviser s
cover ed bythe Ministry of Social Affairs, _of nurses, covered by the Ministry of the

, .Interior. . _ ..., .

, -

As these different types oteducations belong-to different directorates and
ministries they also are subject to-different budget-ceilings. This makes it 'dif- .

- ..
ficult to look upon the postsecondary educations as a whole. Further we cannot ,r,., , t
be sure-that the other ministries give full attention to educational aspects when

they -allocate their ceilings,of which'only a miner share goes"to educational pu/-
\posies: -..'

A



The Ministry of Education is fully aware of this and for its dvin part con-.
siderations on the internal structure are going on. .

Furthermore there is a Clear tendency towards organizing new education and
expansions of existing education in centers of poet-secondary education. By
doing this all kind" of institutions will be situated in acenter irrespective of
their legal attachments. the centers will be organized with siGoVerningliciard
representing institutions belonging-to the Center. In this way we hope that We

.; shall be able to avoid most of the problems arisini from the' existing organiza-
tion of the-post-secondary education.

COnclusion`

An imProved basis for decision-malcing at the ministeriallevel will be an
advantage for institutions ,aswell.-;It will stre*Ien the position of the Minis -4

-try of Educationso that it can overcome-some- of the weaknesses in thabudiet-t.
ceiling system as it is administrated today.

, The task,tor the-Nlinistry of EduCation is tat -the same-time to take care of
the interests of the public snd netittitiOne of higher_edUeation; The interests`
of, the institutions of higher education are hest looked after if a basis .fci?
sion-making ;in be provided that Will strengthen the position of the Ministry of
Education. The interests of the 'public-Must be --perceived si positive-With the
'only -TestriCtiorTbeing that they are subject -to icarce resourees. The Ministry of.
E du cptIon then has to *inv./lei thtscirce reaour cesintween the different reseal' ch
and edicational activities, so that we atthe sametime fulfil the political objeCtiZza
and coordinate the activitioi such that threeources are used in aneffielent way

' (minimizing the wastage). This task can only be carried -by acentral !authority
thaVlias the-necessary seneral-vieW, To make ,this a best possible solutidn it _
will be necessary to obtain the positive cooperation fromthedecesitiraliied -

` institutions. ,

The Ministry of EducatiOn is now considering Tiforni-in its internal
tut. With-regard to problems that peed loteaOlved: Secondly,: there' ten-
dency towards organizing tte institutions in centers of post-iecondary education,_

which in itself shOuld iinprove-the ad,ministratiiie capability at the cieCtnitialized

4 -
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Chapter 6
-SIMULATION-MODEL OF AilfiNiNRSITY

. -

by
Niels Hammer -Jespersen

_

A univertity can be_looked upon as a'system that is governed by a set of-
- parameters or technical coefficients. By concentrating its discussimison the
parameters the konsistorium.will identify the specific causes for demands on
resources, and it should be able to calculate the consequences-of changing the
parameters_ which are *011ie its control,

The simulation model is based upon a student-flow model. The input of -

students is.looked upon as given'from outside the Uni;rersity. It- will-thee be the
transition coefficients thattletiiiiiiine the total leather of students, in faculties
as well as in theaggraggregate. The nuinber of teachersand then the teachMg capa-
city can_ be cr.lculated directly from the nember of Students, when information is
given on student /teacher ratios and structural parameters determining the
composition the staff: Giventhe number- of teachers and tither employees it
is possthle tt, calculate the budget of the university. Finally a_staff -ilow-mocief
laset ,up, which makes it possible to see if all promotion positions can be filled
or not, and at the that thsrsame -time ensures tahe staff is not reduced by more
than those leaving voluntarily Cr retiring on a pention. A-sir.ulation model
can be used to calcidate the consequences of alternative developments in the
parameters.- Furthermore it is alio -posisilde to calculate the future consequ'en-_. _ tces of present structural ehangei.*The univeraity,musttlien evaluate theconse-,
quences and _decide on them. The problems around the simulations are discus-,
sed aawe-present four 'differentkinds_ of simtlationsi : What are_ the consequen-

.
Cis 'of an arrangement which reduces the studentpr_essure on one or more fa-

.
eulties ? What will a change in the study plans lead to`? Can theattueleLbe-used
in the case where we want to reallocate resources ? As the last illustraticiriive
will discuss_the question of how _lawn will take toearryouta new ratio bet-
Wien professors and other-- tenure" teachers.- this new ratio creating a number
of new promotion possibilities.
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The preconditions for the practical use of a simulatiotiSodel are the fol-
lowing : First, which parameters are - exogenous and which are endogenous. Se-
cond,- it decisive- that the model be based on a complete anil detailedanalysis
of the structure which it is supposed to descrilie. Third,- the continued work
with the model demards that the information system is always up to date_ There-
fore we neecito have a discussion of the information system to see whether it is
adequate or not in its current situation. If it is inadequate then we need to find
out the weak points.

In the Liii sections of this chapter-we present the mathematical formula-
tion of the simulation model. The first one contains a complete list of parame.7.-

--tors indicating if they-are exogeno* us-or endogenous. basis of the matheinati-
cai formulation the model has been programmed for-thecomOuter using th011111---
360/75 FORTRAN nr.

Introduction

A simulation model (Or a forecTh rnodelLcan be constructed in such a way
that it can calculate the budget for the-university.

-

The values of the parametersare the governing elements of the model.
Recisions at the-university should concern the parameters, whose values are
under control. The model can then calculate the consequences of nostadating
alternative values of the Parameters-

The Kunsistorium (or faculty etc. )-can ask the administration if it inpanz-
sible to realize a certain set-of pram eters. The administration can then calcu-
late the consequences and answer 'yes or no depending on the restrictions of
resances. - _ =

With regard to the parameters one critical question is if a change in ~of
the parameter will lead to a cbabge in one or more of the other parameters.
For iesit,ance a change in the appongtmentpol icy can leaci to a change in theemployees'

- attitude towards the universityand this Can affect the freqUency with which teachers
leave the university.

= However, as a starting point the individual parametr-vallestre supposed
tolhe in balance. Any work on the model_wiltthen be under a ceteris paribus

' condition. Even, if it is suspected that the ceteris paribus- restriction is not ful-
filled, .then it is still possible-to use the model;ilio each ihnulation.run it is
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possible to calculate the consequences under a ceteris params condition as well

as under-successive cringes (reactions) in the other parameters: -

Decisions on The parameters (under control) can be made at different le-

vels inside (and outside) the university.- It is important to notice that every

level has an influence on the actual value of a parameter.. -The model as it is set

up here is concerned with the Konsistorium,_fecul ty-leveie. However, the par:-

meters are fixed (or should be fixed) by negotiations between the two levels, but

the "basis for these negotiations should include information from levels- above the

1Konsistorium (e.g. the ...inistry of Education : Total- ceilings for money and

manpower) and below the- faculty-level (e. g. information_ from institutes on

numbir of supplied lecturers and me of teachers etc. )

To make sure that the model can work in practice it-is necessary that re-

levant information is available la a Usable'form. The need for information will

be discussed in a-later section; but it is important to notice that all information ---

on the same mattersehoidd be comparable_

An important purpose of the model is that it enables one to identify
the causes for demands of resoorces.-For a given input of students, a- given struc-

ture will lead to aicertain demand for resources. 'AO resources are restricted,

the situation can be either that they are not sufficient to fulfil all demands or

that there will.be excess resources. The imiversity should then be able to find

thezpecessarry savings, which for a wen criteria wilt minimize thi disadvantager
"s of A5ot being mile to fulfil alftiemandsor they can choose those expansions

-which give the bestimproieme.nts. -.

-
It_is however necessary that the decision-makers have criteria on which

they'can evaluate a eon-figuration as "good" or "less 4,tiod". °nil% on the

basis of the criteria is it possible to decide which things should be taken

into te budget and which things should be rejected.

It is obvious that the abort: mentioned must lead to a program-budgeting
. _

system. Hoe/ever it need not lead to a real PBS and it can be used within the

existing Danish budgeting system. A real PBS_assumes an output-orientation,

which makes a measurement of the output necessary.' The consequence of using

a simulation model can only be said to be program oriented, and aproper mea-

surement of outputls not necessary, It-is-required that criteria be set Up which

can be used as the basis for- settine-priorities between alternatives.

To set up releiant criteria ye-must however identify the factors that have_
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an influence on the output. The problem for the decision-makers is then to

attach weight to these factors as an eaPression for the extension of their influ-
ence on the output.

_

Such fab.orscouldbe class-sizes, number-of hours per class, duratio of
Courses, _the number of tekbers per class or student, the type of teacher used
far a given kind-of teaching. The priority-of an arrangement will then depend on
the weight stitched to indivithial element in the concrete case.

The things that influences the output will be expressed in a munber_o( para-
meters of the model. A change in tbese parameters will express a change in
the weighting and then express a change in the priorities:

The-model isbated upon the existing structure at the University of Copen-
h agen and its surroundingt. This is a typical hierarchical system-: A Ministry
of Finance and a-number of different special ministries, a ministry of Educa-
tion with universities and other4dneational institutions under its jurisdiction,
the University of Copenhagen consisting of 5-faculties, each faculty-with a-num-
her of individaal institutes.

z

The modals actually placettatt-the Konsistorium-level (see PartU) with-- _ -
the Konsistorium as -it decision-maker and the faculties claiming for resources.
-A similar model couklteset up oil anY other level ; an example-could betbat
when the Konsistorium has made its decision, then the --faculties must start
nes-alations with the institutes on thebases of the resources allocated to the in-

..
dividnal faculty.-

Further is shosIdbe mentioned that the model is not bound to the existing
-structure, bait can easily be chaniged to ceverlhe proposed structure under-

.

thenew law on the goverXmcnt of universities. The only- restriction is that the -
structure shall remain haerarchical.

The simulation Model.

In this section we will give a verbal presentation ot_the simulation model

together with some results from the test runs of the Model lazing actual data
from the University: of Copenhagen. A Matheinatical abstrict of the ntodetwill
be presented in last section of this chapfer._ -

a) The University of Copenhagen consists of flit* fedi-allies and a group of
enrolled students who have ant yet chosen either their study or their faculty.

The bails of the model is a student flow model which,for each year gives
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a distribution of all students among faculties, levell of study, number of drop-
outs and graduates.,-This part-of .ue model is based on the number of newly

-

The levels of study are assumed.to-btre it duration of one year each. The
it level 1 in a fieulfewill, with a certain frequency, after

one year pass on to-level 2 (survivors), or remain at level. 1 (repeaters), ar drop

out. -The repeaters will then after one-more year at lave_ I have the semetre-
gurney to pass .06. remain *drop out as the:year before. The survivers will
haveanother frequencyck passing on to level 3, to remain at levellor to drop

- out, andao-fortii. At the last level (6 or 7, dependisg-on the faculty) it is assu-
med that there are drop outs; those leaving the last level are graduates.

change of study is treated as follovrs. Repeaters ono level 1 will either re-
peat their original study or begin at level 1 in a new study. Repeaters on-higher
levels will-either repeat their 4original or later chosen s!ady at the given level
or they well begin_a new study In which they are assumed to start at the repea-
ting -

The_students who enroll at the University, but do not begin a study (choose
a faculty). give rise to certain problems. -First of all nobody can graduate .

from this groul, lt_is assumed that no one can stay in thegroup for more thee
two years_ ms after one year the student* will-with a -certain freiktien4 Choose
a facialty. remain far one more year inthe group or drop out.- In tbeisecond

_ ayear they will either choose' a faculty or drop
t -

The tranition coefficients are estimated front available-statistics on the
student population and its distribution by year ht matricsdatisn: However the

population contains students who matriculated more than 30 dears ago. The
eatimates that are primarily based onthe last 6 or'7 vintages are then

-_.3 corrected with the purpose to include all studentsi5t
in tfte population_ These cur

rections are under the assumption that dropout and repeater rates are decree- -

sing as the students move Ci140 higher levels.

- The transition coefficients used in the model result in the total graduation
and drop out rates shown in lible N. 6.1. These rates fit very well with real

_life rates. --
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,--Tah le IV. 6.4 - Graduation- and drop-out-rates

- Faculty Graduation-rate Drop-out-rate

Philosophy 0.40 0.60
-Medicine 0.62 0:38
Social Science-_ ' 0.65 0. 35
Theology 0.65 0.35_,
Natural Sc ience . . ...... . .. 0.53 0:47
University tote: 0.52 0.48.

.

The nnmbeeorstidents in one faculty inthen,calculated as the sum of
students on alt levels in the-faculty. The number at students at each level is
equal to the number-at the same levirel last year less the number of drop outs,
but with the addition-at the numben of studeats-moving from the leveeow, seelbi e
Figure 1V.6.2. His assumed that the transition coefficients at each level are cons-
tent, which means thaLthey are_ independent of what has happened in the past;
survivor "and a iepeatertat-the same.icke have the same- probability to move -on,
repeat orlogrop out. It can be debated if such an assiimpti:n (Markov-chaintir
is reasonable or not, how ever it is ausab le assumption as the available-

tics do not makeigilarMrio estimate more detailed transition coefficients. -

The mode/ culate' theydrstr- ibution of the students on facultiei -and
=

total student population in -the faculties and at the UniVeinitY, _the-- -

number_ of drop-outs and graduates.qn lEbble IV. 6.3 an-example of the computer-
osdptit for the student-flow model it shown. _

.TableIV.6:4shcnis the differences between the model and theactualmien4-7
sured as a percentage- of the actual (and official projections) data. Positive
differences indicate that the model has an excess students and negative diffe-
rences-indicate a deficit of students in the model compared 'with actual figures..

To a great extent _the differences -can be explained by the fact that the mo-
-

del does not take changes between faculties into computation. When this is taken
into consideration the model's calculations seem acceptable. However it is not
satisfactory that it is only possible- to estimate the transitions coefficients on a
rather poorpoor data basis. If the model shall *e any chance to be used it is'deci-.

sive that the statistics on the students are improved.
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Table 11/.6.3 - The student-flow model, 1970
-

*ma

AAR_ 23 (= 1970)

AARG. PHIL MED SOC ...EOL NAT SNS TOTAL
1 2873 1031 1280 91 952 855 7082
2 2159 770- 996 -73 752 -312 5062
3 1580 582 779 62 501 0 3504

-4 , 1152 542 742, 63 455 0 2954
829 531- 724 58 408 - 0 25'50_

6 705 _ 487 656 47 351 0 2246
7 0 458 . 0 0- -28-4 -0- 742

BESTAND 4. 9298 4401 5177 394 3703 1167 24140
ENROLMENT 1935 :740 920 55 725 655 5230
DROPOUT , 877 212 249 17 268 435 2058-
GRADUATE 511 358 477 31 245 0 1622

Aar = year.. Aarg .Bestand = population, Sns = subject (faculty notselected).

Table N. 6.4 - Differences between the model and re life 4
data (Measured in percentages)

Percentages Phil._ Med. Soc. ,
Science -Theol.

-
Nat.
. .Science

Fac. not
chosen

Univer-
-sity

1965 ' -6 -6 -2 -18_ 1- ' 37. -3 '
1966 0 -6 -1 - 16 3 -15 -'1
1967 -6 -7 -4 -18 18 -4
1968 2 -2 4 - 8 `6 44 2
1969 - 3 0 5 - 2 9 'I. 77 3
1970 -10 -3 1 . - 8 2 18 -2
1971 -- - 12 IF- 3 - 7 2 18 - 3
1972 -14 -3 0 -10 1 -18- - 3...
1973. ...._. . -14 -3 0 -10 1 19 -3
1974 - 15 - 3 0 - 9- "P 1 19 -m3

1975 - - 15 - 3 0 - 9 --& 1 19 _ - 3 I

Studgnt popula-
.Lion 1969- . . . . 8893 4179 4673_- . 393 3165 6 .

,
-21907

Asa

-1

1

sr

4
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. b) On basis of the distribution of the student population. calculated in the-

stullent-flow model it is possible to calculate the need for wteiching, when class-

sizes arid -number of hours per class are known. This is done in the next step of
the overall - model.

each level we calculate the number orrIasses,and b.; multiplying this
number wit? the number of hours per class per week we aft an estimate of the
total need for teaching.

By doing this we--wifi observe that it is not always the fact that amincrea-
_

sing number -of students leads to an increasing demand for teaching and vice-

versa. It will depend on the distribution of the students On leyels and the comb'-:"

ned effect of class-sizes and hours per dlass. At low levels we often observe
relatively big class-sizes and man-ii hours per class, at higher levels we often

-
have individual instruct-Coil: ,

"*\

3""

The data on class-sizes and hours per class used in this part of the model
were given by the University's Data and Service Office.

1'

c) The teaching capacity of the University_ depends on the number of tea-

chers and their 'distribution among faculties. On the basis of student /teacher -- -
1 - -ratios it is possible to calculate the number_ of teachers. With a given structure

in teacher pOsiiions it is possible to distribute the total number of teachers
-

among professors; associate professors etc. Also when we know how many lee-
tures a professor or a teaching assistant etc, is expected to supply (for instance

-ate
per week)- we can calculate the University and faculty teaching capacity.

&This part of the model is set up in the-three steps mentioned. This enables
- t --........__.the Unhersity or the faculty to change the stsdeht/teacher ratiooas-welLAsthe-_._....

. .structure of the positions..., .
< - .

i .

.
If a factulty experiences an under-capacity (excess "demand for teaching),

-.',

they can now for a given structure calculate how big the change in the student/
=

teacher ratio has to be to ineet the demand. They can then ask the Konsistorium
-for the additional.number of positions. If it is not,or only partly,accepr;ithe -

- ,-faculty still has the possibility to meet (to a certain degree) the demand by chan-
, -ging the structure of the positions and to use more teachers with higher teaching'

obligation's. ''

We distinguish between the following typeti,pf teatherik: professors, stsso-
..1.-ciate professors and assistant professors-(all tenures), lecturers and teaching-

i--
...--is
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a,sistants (non-tenures). Tenure positions-are included in the ceilineon posi- -
tions which the Ministiy of Edtication imposed on the University, while"tke-non-

-
tenure positions are outside, but the Univerdity must be able to pay-them their
salary. How the faculty chooses to meet the teaching demand depends on re4,
search too,. and it can therefore not be expected to choose non-tenures alone-. It
will rather choose to let a tenure use -a part of his research-,-''time" for teaching,
by which it gets at least some research.

:-.-HoweveCltie-fiille-Winifigures show that one faculty has a rather large
over-capacity, another almost a balanced capacity, leaving the titf6e remaining
with large under-capacity. For the University as a whole the under-capacity is
only 7 %, indicating that the supply of hours is 7 To less than the demand.

Table IV 6.5 - Percentages of covered teaching-demand
--

Faculty 1968 1969 1970 1975

Philosophy-
, 62 -64 61 67

k ethcine - - 90 -_ 96 99
Social Science 53 57 57' 67
Theology 43_. 38 "41 77
Natural Science . - . . . . 183 180 170 , 161-

University , . - . .... 93 94 93 96

The percentages of covered-teac ring demand,sho*Ei inTable IV.65 only
--partly give a picture of the real situat on for the tenures': The non:.tenure tea-

cherswhcrarepaid to supply a certain r umber of hours have to be subtracted from
the calculations : a teaching assistant who is paid for 4 hours per week will sup-
ply' 4,hours When-the non =teesireda- e subtracted the remaining demand has to
be met by the le_oure.e.-Ad the teach r/ student ratios .in the faculties are very
different and as the number of non tenures too is very different, we cOrnelo the
result: that in 1969 an associate p, ofessor, who is expected to supply 4 houis a

k
- week, in the Philosophy Face ty,,has to simply, 8 hours iweek, where,liis
collegue in the Natural Sciere-Faculty only has to supply" 1 hour.

The model enable the University to calculate figured-like the ones Men-
tioned above. Wher the differences are known to the Konsidtorium, then it has
to decide whether the differences shall- remain unchanged or nidlo be levelled..'' .

- _

This can be don : by the - allocation of new resources and /or reallocation of .-...... 1- - 0 e 4koff..

c.

-
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already allocated resources. HOWever there are restricfions hew fast re-1
sources (here Manpower) can be released from one place and moved to another.'

1Point (e) in this section deals with this restriction, H. J.Rasmusereaallocation--
model deals with the problem of the criteria to be used when reallocations are -

going to be made and it gives an ixample of ausable procedure (Chapter 7)

However the important thing here is the fact thatuseCf the calculations
In the Model shows the consequences for .the different faculties of alternattire

--

uses of resources and especially that already allocated resources ha'.4 to beta-
ken Into,.account.

d) When the number of teachers, administrators, technical assistants,
and lee.turers'is calculated we are able to work out the University budget.' .First
of all it should be mentioned that according to therulcs all the wages and prices
used in the budget are for" 1st of April one year before the budget-year ktaits.

Then we-163w exactly the wages which are goingto be used;in the budget for the

different types of personnel.Further, we assume that each teacher in a tenure
position has an overhead, depending on which faculty the teacher- i§ engaged in,

but-independent of.the type of teacher. This overhead, in principle, covers all
running costs. The only exceptions are rents and taxes,.which are considered

.- as fixed - costs, . , -
....-- -.

Now it, must be recalled that the University is subject to two limitations :
. t. a ceiling over the'eize of the. budget and a:Ceiling-over the number of tenure pc)-...

sitions..-The model is only able to calculate the budget on the basis of the calcu-
lated-number-of tenure positions, -and we cannOts lie'sitire that the calculated
budget resPects*he budget ceiling, even if the 'Personnel ceiling respected. This

r

is caused first-of all-by, the distribution of the. personnel on the different types of
`Itt.47....-----positrolis (expensive or inexpensive positions), secondly by the distribution of the

teacher_positions on faculties, and of course a combined effect. The Nongisto-
.

rium can then choose either to use more inexpensive personnel in general or to

move teachers from the expensive faculties to the-less exiensiva ones according
to the eriterla'or objectives ,they have.

If the simulated budget,avit h-ra given structure the'positions and a given,.......,,,-

distribution of pbsitionp amng factilties according to the criteria,does not
respecethe lmlitations of the actual,- the-bathe money will be a scarce resour-ce.., ., .-- .

If the opposite is the-Case, that the University cannot use all of, the allbca-
,.

ted-money with a given -ceiling on manpower, then the manpower is a scarce

91
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resource. If the Ministry of Education gets information on this it will be able to
reallocate the4resourcei-between the different institutions so that at least some
of the-scarcities are levelled off against each other._To what degree this will
be the case deperids.on how the Ministry acts and.cietvilether it has an
objective and the managerial capacity to act :'

;-If we compare the University's budget estimates for the,period 1971/72

to 1974/75 with the estimatesin the model, we see that the manpower is the
scarce resource.

An important observation in this part of the model is that the model shows
, -that the Konsistorium, when it makes the budget first of all, ensures that all

faculties have the same standard (student/teacher ratio and overhead per tea-
cher) that they had the year before. Only to the extent that- there areresources
a;Milabledo_they,try to_betler some ratios" or increase-some overheads. (It shall
be rememberedlhat ratios and structural parameters are based on information
from the Budget Office at the Uniyersity.) Such a policy can only work in' a pe-

riod with expansion,- but if the growth rate of the budget and manpower ceilings

level bff,, then serious trouble will arise if once, allocated rksburces cannot be
touched,-

e) As m entioned earlier there are special restrictions on the use of manpo-3

wer. The Ministry' of Education tells the University that in the coming budget
year It has at its disposal over 2787 positions. In the present budget-year the
ceiling is 2707 positions. What consequencfa will an-Apangiorrof 80 pbsitions

have for the total teacher. population ? It-'should be remembered that wg just come
out - of a period with rapid growth so that the teacher-population is heavy at

_ -the bottom with a large number: of-younpr teachers. Further the large groVh
rate-has resulted in a large promotion rate.

(".-Nit =should be emphasized that this part_of the model at the present stage is

only 'a calculated example.due.to the lack Of data on the teachers. The parame-
ters ..
ters ofthis part of,the model are not based-on any information and..are based

on the authors'assumptions alone. 19wever, we have tried to estimate the para.:
meter's as near to'thereal situations as passible.'

First of -all it is assumed that nobody can stay in the teacher population
for' more than 30 years. In each year the teachei.s are subjept to a-ptobability of

leaving, the population. This probability' s the total effect of two singleprobabi--
lities (1),leaving by death juid (2) _leaving voluntarily bygetting a job

92
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outside the University). According to the value of the parameters used in the
model the average expected lifetime is 22 years. This can be compared with
Robert M. Oliver et. al. (1), where the average expected lifetime is assumed
to be 25 years,

J
The model contains the three tenure-types of teachers - professors, asso-.

ciate professors ail assistant professors. The number of each type is taken
from the capacity part of the model.%First of all.it calculates the actual popula-
tion one year ahead and it will of course loose some who leave the system
either by death, voluntarily or bYretiring. It then Calculates the need for new
professors and tries to necruit that number. Secondly it'eacte .tes the need for
associate professors and tries to recruit that number too. Ths; basis for recruit-

_ ment is in both cases the assistant Professore:with 10 to 15 years seniority. If
there is' not a suffiCient number of assistant professors to meet the demand then
the model calculates the lack of professors and associate professors, in order
to recruit a corresponding larger number of assistant professors, so that the

'total number ,oripachers needed would actually be present in the poiiblation.

If the opposite situation should. appear, that*the population in the preVious

year reduced by retirement and other resignations is bigger than the need this
-year, then the model will not recruit any new teachers. It will not however force
anyone out, so in this case there could be more teachers than needed in the .-o- i
ptilation,

In bath cases the model will recalculate the budget too, so that it only.
contains the wages that are needed to pay the actual compositionct the teaching
staff. . .

.

If.for a' long period we have had rapid growth,the staff will have more as-
sistant professors than actually foreseen by the structure. This can of course
be avoided by recruiting professors from outside the University, but this possi-
bility is not taken into account in the model. As time passes, we would there by
get a broader basis for recruiting to the promotion-positions. The consequence--

will first be that an assistant professor has to Stara longer time as assistant
professor, secondly he will observe-an increasing risk of not being prom(,ed,,
The result of such a development 'could easily be a change in the Younger tear
cLers' attitude towards a caieer,at the University and thug change the parameters

,in the moderand'probablY shorten the average expected lifetime,. _

(1) RolArt M. Oliteier et. al.; An Academic Productivity and Planning Model for
a University Campus, Berkeley, Calif,: February 1970,
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Figure IV.6.6.

TEACHING -STAFF DISTRIBUTED BY YEARS OF-SENIORITY

0% 25% 50% 75% 100%

rA.
V V

4
0 1-5 yeas

E:2 11-20 yeses

ex., >3

EZ 6-10 yiors

Ea 21-30 yews

---Se( a '`nom the University's point of view this will be a desirable develop -'
ment. ''he teaching-staff has to be distributed nn faculties in accordance with
a certain distribution of the students. A shorter average expected life time will
make it easier for the University to make the necessary adjustments when the
growth of the teaching staff is low, because the replacement demand will be
bigger, the lower isthe average expected life time. The decisive point here is
that we, on the one hand, have a teaching staff with an average expected life---

ijof 22 years, and on the other hand, a student popte ltion with an average
expected life time of approximately 4- years. Thus of course the distribution pf
the students on faculties will be able to change more rapidly than the teaching
ataff distribution;

In Figure IV. 6.6. is sifown the.age:distribution of the model's teaching
staff. 'From this it can be seen that if the growth levels off completely, then the

. ,number of replacement positions, for a long period,win differ I eery much from
,year to year, Mee this calls for an explicit manpower ielicy,*i. J. that the Uni-

versity has to plan the eitahliihment of new positions, and what is, important,
at the present stage of deVelopment,that it has to take Over all pOsiticins which' are
going to be replaced and evaluate, if they sheulestay where they are or if there
are places with more iminediate need,
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f) An evaluation of the rtiodel must consist of a discussion of the following
parameters :

AIL

. -
a) survival rates, repeater rates and drop-out rates
b) class-sizes, hours (lessons) per class ;
c) student/teacher-ratio, structuze in teaching-staff (tenures),

number of hours per teacher ;
d) wages, overheads ;

e) survival rates for tenures, procedure of promotion.

The most Critical parameters in the model are those determining how the
student passes the study. It is not possible to make a direct estimation because
of the fact that. statistics on students today only give a distribution of the'stu-
dents on faculty and year of matriculation. It has therefore been necessary to
take as the starting point the surviral-rates for eachotthe statistics -4-images-or

. --
newly enrolled students and on basis of this make the estimate of the transition

coefficients of the system? A kind of-guidance in making this estimate is given
in the knowledge of the actual drop-out and graduation rates, which at least give

the post9)ility of making reasonable estimates on the size of the repeater rates
and on theIeliel at whichtiliy are Placed:

However, although we-find that this way of doing things has resulted in

reasonably good results, ihifffart of the model is not yet satisfying. 1t,is not
possthie to make any control of the distribution ofthe students on levels of stu=
dy, which is important for the calculations of the teaching demands.

The transition cafffcients belong to that set of parameters which are
be3rond,control.. They are a function of the other parameters of the model and

we cannot predict their reaction to changes in other parameters. it is therefore
important that these parameters be-estimated with a high degree of certainty,
so that we in calculations of consequencet of changes in other parameters,

...
are not embarrassed by uncertainty in tie parameters themselves as well as
the uncertainty in their'reaction.

Due to lack °rents the class siies and nurelher of hours per. class are also
vitiated by as high degree of uncertainty. This uncertainty is 'however not as
critiMt;itn the case of the trans- Mon coefficients, because they-are not used
in any other pak Of the model. It will be remembered that the demand for tea-
chers and other personnel is calmilated on bails of the etude nt/teacher ratio

.71
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;
and the composition of the personnel. The total demand for teaching hours is

only calculated to judge whether the working conditions for teachers as well as
students are reasonable. If we look at the-question from a purely budgetary point

of view then the problem of demand for teaching hours would be non-existent :
- -

to =respect the ceilin ga (money and manpower) the Uniiiersity would plan the

studies in such a_rwarthat they could be carried through with the given. capacity.

Student Reacher ratios, structural parameters on the staff, number of
.

hours per teacher, wages and overheads are .0n the other hand quite firm, pri-
,

marily due to the work on statistics on-students and budget matters, which is
-

done in the-Ministry of Educaticii.

Az far as the staff-flow-model is concerned it-has-the same weaknesses
as the student-flow-model. The mortality can, however, be calculated with a
high degree of certainty; but it is only correct if the assumption of a maxitnum
of 30 years of employment is,true. After all, this maximum is certainly alittle_too

short and therefore the ayerage expected lifetime will be too short and hence there -

placements in the system will happen too quickly. When this is_the case, some

of the manpower problems mentioned above will be more difficult to handle in
,

real life than estimated here.

A second qualification to the staff -11^- model as the assumption that
assistant professors are only promoted in the period between 10 and years of

I 2 .
seniority. Regarding promotion to a professor position the assumption might be

true, but as far ie promotions to-assoCiate professor positions are concerned,
they probably take place for younger assistant professors (rather than those

- .

with 10 or more years of seniority). The.aisumption is onlyjustified by the fact
that it facilitated the setting up ofl-the computer-prograth which would have
been difficult if different promotion procedures for ,rofessors and associate
professorsi would have been assumed.-

In the next section we shall deal with simulations. We will also discuss the
uses -of the model.

Simulations
-

A simulation model of the university can be used to calculate the conse-

quences of different developments in the parameters. Further, if-we are not-
able to set up a criteria that can be used in an optimization model, we can run a
number of alternatives and then choose. the most satisfactory one.

-.

The model-is set up using data available fromthe budget- estimates,
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comprising student/teacher-ratios, pokition-structure and oyerheads. For gi-_

ven transition coefficients these, together with the parameters determining the
_

teaching demand, are decisive on the use of resources.

As Mentioned in Part III the University now faces a periiid withirery loW

growth-rates. It is therefore very important for the University to be aware of
its-own behavior. It will not be possible for the University to live only on the

6-- marginal additions, it has to review critically the total amount of resources
already allocated. The use of a-simulation model will enable consideration of
the-tcital allocation.

However, before using the simulation model we have to make sure that we
: -

have control over the-parameters. If one or more pararnetet-s react to the chan-
ge of another, in what direction and to what extent will there be a reaction ? If
it is not possthle to estimate the numerical values of these reactions then we-

have to simulate some alternative estimates;so at least we have a-number of
alternative consequences to a primary change in a parameter. By doing so we
will be able to set the limits for the consequences (e.g. that a change in the
structural parame ters on positions wilt restatin an average-expected lifetime
of between"18 and,20 years); 4:

-In discussing the probleins of the teachers' survival it was argued that si-
tuations could arise where the position- structure and a very low promotion rate
would cause reaction in the employees/ attitudes and cause a higher proportion to

_ -

retire voluntarily. Another example can beinentioned,

A loyrer student /teacher -ratio (standard-improvement)-is often expected

to increase the system* prodUctivity_(a higher graduation-rate). The purpose is

then to influence the transition coefficients: It is however difficult to say any-
thing a priori as to which-of the three coefficients will he changed and to what

degree.'Further, in it situation with restrictions on the growth rate of manpower
the University cannot carry out any improvements in efficiency;as these are depen-

dent on-whether the necessary manpower resources can be provided.- It is Miner=
taro what the consequence-of an increase' input of resourceswill be-

Theconclusion islherefore pretty-discouraging. We are in6a situation
where we can say nothing a priori, on the reactions, probably not even in What

dire9tions they go. A way-out could be to postulate a reaction and then run the
model for different alternatives, setting-up-some possible limits' on the conse--7

quences.
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In the following' section we will discuss four different simulations, their-_

consequences and their kroblems. It is here assumed that a simple simulation
of the trend of development, which is built into the model as set up and discussed
in the former section, does not cause any problems.

The first thing to be discussed is the consequences of- a "relief', by which
we understand an arrangement that reduces the expected new enrolment of stu-
dents to-sme or more faculties. Such an arrangement will be decided outside the

,Unliersity and will-appear as a general or specific regulation on enrolmentor,
e. g., esw construction of-a competitive institution. The University must there-_
fore be prepared to meet a decrease of its ceilings.

If the relief appears as restrictions on errrolmint then we will assume that-
the number of applicants can be calculated quite exactly and then the new figures
can-be put into the model.

If it is the construction of a competitive institution then we can say:nothing
precisely on its influence on enrolment to the University:First of all there may-
be other institutions besides theUniversity whichmust give usi shiciente tothe new
one. Secondly the construction of a new institution can lead to an increase in
total enrolment,: Therefore the relief on existing institutions need not necessari-
ly match mi_ capacity of the new one-::

^

.
--In Denmark the construction of the fourth- university has hien started,-

which is situated in Roskilde, approximately 30 km from Copenhagen. It is pro-
posed to start educations coMpetitiie with those in -the Philosophy; the Social
"Science_and the Natural Science_ Faculties at the Ufiiversity of Copenhagen, but-

also competitive with the educations-it. the School Of Economics and Business -, -
Administration., It has been assumed that 50 % of the planned enrolment in Ros--

,kilde alternatively would have enrolled at the University of Copenhagen.; Further
it-is-sisbumed. that the parameters for-the three faculties shall remain unchan-
ged.' Then the model- can 'calculate bow-many-resources can he transferred
from the budget estimates withoUt decreasing the standards-Or in.any other_ way

-

-interfering with the development alined at.

In the actual case the simulations showed that the manpowerz-ceiling of the
University for 1972 -73 could be diminished by 35 positions and the money ceiling-
by 4,3 znillioq. Danish Kroner compared with ceilings laid year allocated for the
budget-estimate period., Furthei,--another, consequence -will be that the demand ,

_

for new assistant - professors will decrease and this will lead to quicker move-,.
ment towards a more -even distribution on age groups than _the original demand.

-

t
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A very impc-tant thing in a simulation model is the establishment of the

parameters. To calculate the parameters on the teaching demand, we need a quan-

tification of the study-plans. That is, they halie to be transformed into class
sizes-and hours per class at each level defined in the plans. Changts in the
plans can result in changes.in the parameters.

The parameterg used in the model are composed bf a lot of individual pa-
- .

rameterslrom each sifigie study. If the model was set up at the faculty level_
then it would contain all these individual parameters, and the total outcome of

the model at this-lower level determines the parameters used in the upper-level
model. Therefore, we can say that the model records the net-effects of series
of decisions made by study committees,- boards of institutes etc. Within an ap-
propriation system with ceilings this is, however, sufficient information for the

decision-makers, who -have 'to decide on the distribution of The resources. The
-

Konsistoriura only needs to have-knowledge on the total load on the different' fa-
culties to make the necessary adjustments.

. s,.

The load Mentioned above is a teaching-load alc However, research is
not forgotten. When,on bazis otthe teaching-lead, alculate -the number of

teachers we take research into account in two ways (1) the distribution of -the

teachers on tenures and non-tenures and (2) the-use of nori-scientific (technical)-
assistants.

If we reduce the_ciass sizes the teaching-load will increase, The model
t-will not automatically, increase the number of positions so,tliat the demand for

teaching is ,covered by the supply. The first thing to dp then is to evaluate if the

following change in,the teichersiteaching load is acceptable, or not. Secondly we

can calculate the number of teachers necessary to reduce the load to an accepta-
bleble level (the samkas original). When this is done we must test if the ceilings

.
on money and manpower are 'respected and -; if not - make necessary adjust-
ments. If the -manpower- ceiling is,the critical one we can first reduce the sttk-

.

dent/teacher ratio as.rnuch_asTossible and-then change, the non - tenure /tenure
ratio, invi-der increase the nut:6er'; of non-tenures. ".

_ ;15 - _ .
-

The actual (real life) ceilings (from the bUdget;estirdatei3, November,1970)

are howeiier 'So harrovrthatIonlykhi changing the afructure-betvieen the differen-t'

tenure-pOsitions (taking the'whole increase-in assistant professors, and' saying
r

some wage-eicPenditOre'coniparedwithhe!origInal etructilmand then timing this

I
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to buy non-tenqres) can we increase the teaching capacity by 1. 5 %. If the in's-

tituie level and the faculty level should ask for bigger increases in the teaching
capacity than 1. 5 %,, then the Korisistorium has to answer that it is only possi-

:blotto add If5 % to the teaching capacity by implementing certain structural

changes. However :t is still possible-to increase the capacity in certain areas'
by more than-1. 5 % and by less than 1.5 % in other "areas., TO what degree will

this be the case depends on the criteria used by the Konsisterium and secondly by
. the f acuities,

;WY The concept of standards at the University'is`amBiguous; 'By tradition,`
standard; areoften referred to as'expenditures per 'student, An average expen-
diture can, however,. cover a number, of different structures in expenditure, -..

which' makes it. possible to realize different teaching capacities. This is also
true'if we count standarde'as the number of teachers per student (or,
what is equivalent, the number of students per teacherVThe possible capacity
is then'dependent on the distribution, of-_the different kinds of teachers.

_ _ .

However thissproblem-could be solved by counting the teachers as full time-.),

equivalent, but this will make it impos'sible to relate the concept of standards to

the budget's concept of :manpower. These difficu'ties are the reasons why thec'
model operates: with two kin& of parameters in this section of the model : one

-
parameter representing the student/teacher -ratio and another representing the
structural situation.

Another reason is to give the University.armaxiraurn of freedom of action.
This has been tested Ma Simulation of reallocation_of the resources allocated

by the model's original parameter's. A restriction on the possibilities of carrying
out reallocatIonis the unwritten rule that resources once allocated cannot be

:-
touched, which means ,that:if- a faculty haS 100 positions alli:10 million 'Danish

Kroner* allOcatedin Year 1, then this amount- of resources willba the minimum
in year 2, However, let Us assume the Koneistoriura,faced-with 'smaller increa-

ses in marginal resciurces,agrees that reallocations compered with-plans set up

latit year havetobe accomplished. The Konsistorium can then 'decide on the high-
est aCceptable student /teacher ratio for--the:faculty or the faculties thit have
to reduce their growth rate.' The model will then calculate the length of time it will
take to reach the-nevf studentrteacher- ratio respecting thi above,mentiohed
restriction, and'secgndly it will calculate the number of positions released.
This is however done fora given structure on,the teacher-positions. The faculty
Will still have the possibility to change the structure in order,to diminish the
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relative decrease in cahacity. The next step for the Konsistorium will be to
decide,on.the distribution of the positions Mrde-availabie by the first step. r-1

ifowever the solution of the problem dismissed here- needs a number of
1

,
successive adjustments and it could be rather a time consuming procedure. If
the Konsistorium does not have an objective then this procedure,is superior to
the made by hand that are used 'today. But; if-there exist an objec-
five then the simulition model can be used to calculate the restrictions (the mi-
nimuin afVeseurces allocated to each subunit) and the number of periods
in whch a realloc ion can be carried out: Then*an optimization model for gi-

.
ven.ceilingswill give the solution very quickly- (seeChapter 8 of the report).

ar

rn November 1969 the-Ministry-of Edtication set u'p a commission on the
structure of academic positiOns in universities and,other institutions of higher

education.- The commission Comprised representatives from the Ministry of Edu-
s,

theMinistry of:Wages and Pensions, the Rektore and Administrators of
instittitibns,: the CivilBervants Union, the Union of University Educated Teachers
and the students. The mijOrity of the commission, advocated -a structure colitai-:

ningt-three types of tenures : professors, associate professors and assistant
professors, Further a goal was set up that the institutions should have a ratio of

-one professor, ppr three-tenures. The report does.not say anything about what level
this ratio shOuld be carried out on, and nothing. definite is said on now long it 1

is assumed to take to implement. However we assume,that.jt,would be at the
faculty level . .

-.
r

.i f,............---....... " ,-,In the case where' the rationon-profesporihir-of00
there le a shortage of professors. When-the ratio is lower-than-2..00 there is a, .

shortage ofnori-professors. Theilitickest way to realize the ratio will be to
, , r

. recruit professor' or non-prOfelsors as the case- may be. Anyhow, we must
t ,. -,rqspect the ceilings inlioth'cases.

, . / '
If the ratio today is 'higher. than 2.00 we ;could,. in principle,promote a suf-

,-..--- .,
ficient number off non-prOfeesors to professors. However two problems arise.

f
Firstly, it costs money, as professors are, paidcwhigher salary than assistant

1'
and-asSociate ikofessors. Secondly a transfer of nnuriiter of teachars.from a

group with a-higher teaching duty to another group with a lower_teaching duty

will reduce t4 total capacity. -If this reduction is going to be met' by the recruit-
, -- ,

ment of a sufficient number of non-tenures thenfhe whole procedure will be
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more. eXpensive;3The conclusion is then that will only be possible-to establish_
the desired.ratio more riapidly than would result from natural developnient,_
by_ using the margina.1 budget - 'and personnel increases, if at the startih-g"-

- ,
point there is rooni ins4he bue,gat to pay what, is really only higher average
wages to the 'teachers.

yc-

If the ratio is lower than 2. 00, no one will be promoted to a professor until
the ratio is e'stablished: The total marginal increase wilibe,used for, ncin;pro-

feakors andfuture retiring professors will. be replaced by non-professors.
W,itli the heavy restrictions on.the mcnipoWer expansion which the Univeriity
faces, it Wil.1 not be possible tCrestablish the 'ratio very rapidly, However, .no
one will expeAt the teachers themselves to be very eager to establishthe ratio
in this case and thereby reduce their own &lance for promotion.

. We have tried to let the. nAdel simulate, the carrying out" of the new struc-,
ture respecting only the-manpower ceiling. The only faculty thatiothe period
concerny,witt be able to-establish the ratio is the Philosophy Faculty;-vihere

it should be reached-in 1978 ,(given an unchanged student/teacher ratio). As far
as the Social Science Faculty is concerned the ratio today is approximately 1. 00,

and given an unchanged itudiant/teacher ratio,the ratio 2. 00 will be reached
around 795,

Far` the University as a whOle itzwai calculated that total capacity w;s1%
lower compared with a situation with an unchanged personnel-structure and
changed student /teacher ratio,while the expenditure per student is lefo higher. This
needs to be talcen into account when considering the implementation of the'new
structure. If it is desired to,inerease the prOfessorst share of the-total-teacher,---
population,, the eonsequence will be either that the budget has to be,increasedor
the way of teaching has to be.changecitO reduce the dem...:4 for teaching hours.

ThInfortnation System and the need for information

The preconditions for.the implementation of the simulation model are (1)r.
the fixing of whiCh'parameters are exogenous to the Uniyersity-shd which are
the University's Parameters of action,(2)that the "construction of theraOdel is based
upon a complete and ,detailed'analYsis ofltie trUCture 'which the model is Sup-
posed to cieacrike,landlSi that ; the infoilliation'syStem is,adequatel;r organized
in order to ensure that Conti/riled-tale of the model.

The first thing mentiOned above is the raatter of the 'range of the freedom of

action given to the decision,1";iiel Covered* the model. Parameters exogenous
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to the University represent restriction on the University (wages have to be
paid by the University, but they are agreed upon between the Government and

the teachers union > To this come other restrictions of absolute sizes suchas the
budget- and personnel ceilings: The wage parameter will therefore influence the. ti
way in,which the University dispoies within the personnel ceiling. In this way

the parameter expressing the fersonneletructure is,a parameter of action.. -

Other parameters are restrictions to one level, but parameters of action'to
another.-For-example class sizes and hours per class could be parameters of
action for the institutes and study committees, but restrictions for the-facul-
ties, which then have to act on other parameters. However the opposite could

be the case, that the faculty allocates a certain capacity to the institutes leaving
them with the possibility of acting...on glass sizes, hours per class Or both.

The second precondition can be expressed in the way that all paigkes con-
_

cer,ned have to agree upon,the parameters. The basis of the model was the
-"student population' and its distribution on study-levels. Therefore, it is necessary
that a statistic on- study -progress be established, which makes it
possible to calculate the repeater and drop-out ratios and thereby the survival
ratio as well. If anybody is able to contest the ratios used in the model,it can
not be expected to be used. It needs to be emphatized that a statistic on study
progress is not tied to a rigid and formalized study structure. It is sufficient
that we are able to define a number F4..educational units (a vocational activity,a

series of seminars, a course, a series-of-lessons, of a certain duration of tune).
We can_imagine that we can reach-the same unit in different ways. ,Everybody

participating in a certain unit need not be at the same point in they study pro-
tress., The statistic must be based upon individualized data to ensure that every-
body is placed in ac4rdance to their study progress up 'till now., Further it is
necessary that up-to-date information. is given on the activities; which are-the
contents of the above defined units. For a given student population and a certain

activity we'shall be able to calculate The necessary teacher hours, preferably in
thours of different types of teacher? Th ig first of ail,' enables us to calculate

the total demand for teachers and secondly the deniand for different types of
teachers. Further, we shall be mile to estimate the consequencei (economic) of

-substitution between the different' kinds of teachers,-There is, therefore,' a need
for information on class sizes and hours per class (per week, per- semester or
per year), As far as manpower is concerned wellave to have knowledge 'on the

personnel structure and on those duties which canbe imposed on teachers as well as

-

4-i
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administrators and technical assietents. Related to the teachers there must be
,established a statistic similar to the static n study progress for the students.
We have .o know something on survival ratios, prom on-possibilities and the
existing structure in the scientific positions to be able to ca ate the conse-
quences of the implementation of a new structure and the consequent or the
teaching staff of changes in the growth rate of the - personnel ceiling.

C

The information system must be able to keep the statistic on study pro-
..

gress up-to-date as the number of students in the student population is depen-
dent on the way and speed with which the students pass through the system. Ftir-

.
ther all changes in study plans must be registrated or otherwise it will not be
possible to calculate the actual need for teachers and their teaching load (and
hence their research possibilities) and the need for additional manpower: As

wages and other prices are (assumed to be) fixed outside the Univerkity, we
need a careful statistic on all kinds of materials and services consumed. Only
by keeping a check on all expenditure can the University utilize all the advents-

ges of the budget ceiling-system (see Perrin, Chapters 4 and 5). R.

Finally we have to be aware of the date*whicli are the bases for the estima-
tes of the flow parameters, e. g. data on students' study progress and the recrui-
ting and retiring of the staff., First of all these are the fundamental arameters
of the model,' secondly they can not be taken for granted in every situation. If

we want to establish a new structure for the scientific personnel it is not certain
that the survival ratio is independent of what is going to happen. For the sake
of the University's ability to 'manage itself it is important,that changes in the
flow parameters are registrated as soon as possible so that the necessary ad-
justments in the taodel can be !nide.

However, are any possibilities available within the existing iriformatien
system ? We have a Student- matrikel that identifies each indifidual student,
but its sznot be used to place the. students on any study fevel, An Examination's

and Teachings Administration is under construction. It is based upon information

on educational activities,, which demand a notification. The use of the Adminis--
tration is only possible if it is previously supplied with information on class

sizes, hours per class, rooms and teachersavailable and_conditions for the
passing of the examtsriations. However; if thislinformation it. given we have a

quantified study plan and the of the basis of a statistic on study pto-
, ,

gress.
.;
,The Examination's andTeaching's Administration will contain information on
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which students are taught in what subject, where, when and by whom.
Further we have a Room-matrikel and an Institute- matrikel, which contain com-

plete informationon available rooms and the names of all individual institutes
and other sub-units of the University.- The Stabs-matrikel contains informa-
tion on all employees at the University. It enables the University .) calculate
the teaching capacity totally as well as partially. Further we can check the per-
sonnel structure by using the Stabs-matrikel, and we can obtain data on recruit-
ment and retirement. Unfortunately, the Stabs - matrikel is not working very well
for the moment. Finally we have the economic information collected for budge-

-
tary and accminting purpo3es.

As far sis the question of a statistic on study progress is concerned it is not
possible today to obtain one However, a starting point could be the annual 4

notifications supplemented with an explicit registration of changes of study.
. .

Further, the establishment would be possible ifthe Examinations and Teachings
Administration registrated the individual activities' mutual relations and then
registrated the students on that basis. What is decisive is that a statistic on
study progress shall record the students inrelation to their current and past
activities (level of study)'snd not in relation to their year of matriculation.
The construction df thtExarainations and Teachings Administration is dependent
on a quantification of the study plans; that is, that each subject be established as
one or more activities accompanied by class sizes, hours per class and teaching
staff. Moreover kno*ledge on the, individual activity's relation to other activities
is needtd.

In principle,it should be possible to establish a statistic on the teacher's'
flow through the University, so that for instance the problems around the nsw
structure of the teacher positions could be solved. However, as mentioned above
the Stabs - matrikel is a weak point in the present system.

All the demands on the information system must be fulfilled at the same
time, otherwise we cannot be sure that the model will give reliable results. A
number of the necessary data are already gathered in the present system, but
not prepared in a proper manner,required by the model. These have to be changed
and,further,the remaining information collected and prepared. There do
not seem to be any technical problems to be overcome. The question seems mere-.
ly to be whether the decision- making bodies at the University will involve
themselves in decision-making, that is to formulate a policy on the basis of
which they can set up criteria for their decision,e.g. on resource allocation.
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Mathematical structure of the model

Student flow and student.population :

The indides

i levels of study (i 1,7)
j = faculties (j 1 Philosophy,- 2 : Medicine, .3: Social Science,

4: Theology, 5.; Natiral Science, 6 : Study not selected, 7 Uni-
versity as a tatal).;:

k = year (k = 1.31 (year I a 1948))

The variables

IA (i, j) = survival rate (estimated, outside university control)
j) = repeater rate (estimated, outside university control)

IC (i, j) = drop-out rate (estimated, outside university control)

ENROL (j, k), =,.new enrolment in faculty j, year k (outside control)
- ST (i.J,k) a number of students at level i, faculty j and year iciendo

ien)
SST (j, k) a total number of students in faculty ,j, year k (endogen)
DROP (j, k) total number of drop-outs in faculty j, year k (endogen)
GRAD (j, k) total number of graduates in faculty j, year k (endogen)

Theywork with the model is initiated by setting

(1)' ST (14, 1) ENROL. (3,1) for j = 1, 6

Then be'

(2. 1) ST (1,6, k) = ENROL (6, kt:for k = 2, 31

(2.2) ST (2,6, k)* IA (2, 6) x ST (1, 6,k-1) for k = 2, 31
Next we can calculate

°(3. 1) ST (1,j, k) = ENROL (j, k) +D$(i, j) x ST (14, EP x (ST(1, 6, k-1) +,
ST(2, 6, k-1)3 for j = 1/..p and k a 2, 31

and then

(3. 2) ST (i, j, k) EIA(i, j) x ST(i-1, j, k-1)] + [ma. j) x ST(i, j, k-l)3
for i = 2,7 , j" 1, 5- and k * 2, 31

In (3.1) F is a factor giving the proportion of students in the "faculty" not
selected who after one or two years in that "faculty" choose a real faculty.

(3.1) and (3.2) give the number of students at each level in each faculty in
all the years concerned.

(3.3) ST (i, 7, k) ;ZST(i, j, s) for j = 1,6, giving the total number of students

atleach level

a.
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(4) SST (j, k)

(5. 1) DROP (j, k)

(5. 2) DROP (7, k)

(6. 1) GRAD (j, k)

(6. 2) GRAD (7, k)

(i,.4k) for i = 1,7, giving the total number of students
i "F

'per faculty (j = 1, 7)
= ZIC (i, j) x ST (i, j, k) for i = 1, 7 giving the total number of

drop -outs in each faculty (j = 1;6)
DROP (j, k) for j = 1,6 giving the total number of drop-.

outs at the University_
= x STILL k-1) for j= 1,6 and i = 6 for j = 1

and 3; i = 7 for j = 2 and 4, 6,

giving the total number of gradu-

ates in each faculty
(j, k) for j = 1,6 total number of graduates at the

j
University.

Demand for teaching

(7)

(8)

The indices are the same as above. The variables are :
HOLD (i, j) = class sizes at level i, faculty j (within control)
LESSON (i, j) = hours per class at level i, faculty j (within control)
HOUR (i, j,k) = number of scheduled hours per week, per level, within

faculty j, year k (endogen)

= total number of scheduled hours per week at faculty j,
year k (endogen)

The calculations are :

HOUR (i. j, k) -7`- LESSON (i, j) x EST (i, j, k) / HOLD (0)]
SHOUR (j, k) =.EHOUR (1, j, k) for i = 1, 7.

Teaching cijacitz_

The_indices :

in = personnel categori;s (at = 1,6)
j and k as above

Variables :

RELAT (in, j, k) for In = 1 : number of students per professor

m = 2, 5 : number of non-professors per- professor

m= 6 : number of technical assistants per teacher
(tenure) (within control)

PERSON (m, j, k) = number of employed in category m, faculty j, year k
(endogen)
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TIMCAP (j, k) = teaching capacity measured as number of scheduled
hours per week (endogen)

FORM (n,j, k) = student/teacher ratio, n = 1 : tenures, n = 2 : non-tenures
(endogen)

The calculations are : -

(9. 1) PERSON (1,5, k) = SST (j,k)/RELAT(1,5, k)2giving the number of prof-

fesSors

(9. 2) PERSON (m, j, k) = RELAT (m; j, k) a PERSON (1,j, k) = 2, 5 giving

the number of associate profeSiiks (2), assistant pro;-
fessors (3), lecturers (4) and teaching assistants (5)

(9.3) PERSON (7,1, k) = EA-1850N (in, j, k) for 1,3 giving the number for
- teachers (tenures)

PERSON (6, j, k) = RELAT k) x PERSON (7, j, k) giving the number

of technical-assistants
TIMCAP (j, k) = MM(m) x PERSON (m; j, k) for m = 1, 5 and 81(m)is

m the number of compulsory teaching hours per
teacher in category m. -

(11.1) FORH k) = SST (5, k)/PERSON (7, j, k) giving the number of

students per tenure
(11.2) FORH (2,5, k) = SST (I, k)/T-1 PERSON (m, j, kr for = 4, 5 giving the

number = of students.per non-tenure.

University-Budget

The indices

ma = types of wages and overheads, ma = 1, 8 -
andic as Love.

The variables :
WAGES (ma, 5), ma = 1, 6 wages to corresimrling manpower groups (out-

side control)

ma = T overhead, to tenure-teachers (within control)

BUDGET(ma,j, k) = totaLexpehditure,(wages and overheads) on each cate -

gory of personnel in each faculty (j) and in each
year (k) (endogen)

kibGIFT (5, k) = expenditure per student (endogen).

'The calculations :

(12.1) BUDGET (ma, 5. k)= WAGES (ma, j) x PERSON (M.1, k) for ma = 1,7-gives

108

1



f
the-wages and over-Weds in facity j, year k

(12.1) BUDGET (8,1,10 = BUDGET(ma, 1, k) for ma = 1, 7 giving the total
ma

expenditure in each faculty, each year
(j, k) = BUDGET (Li, k)/SST(j,k), expenditure per student

Recruitment of teachers,_ teacher-flows, -Eoi3ulatios, budietary effects

The indices

is = seniority, is -= 1,30

ja - category of teacher, ja = 1 : assistant professor,
2 t associate professor,
3 professor. ,

k as above-.

Variables : ,, .
OVERL (ia) = survival-ratio at the ia'th level of seniority -(outside

:.,

-. control) .
L (ia, ja, k) =nu."-inber of teachers in category,ja with seniority is in

year k (endogen)
SL(ja, k) = total number of teachers-1n category ja in year k (endo-

gen) t

SSL (k) = total number of teachersyearir (endogen)
ANDEL (k) = ratio between the number of newly recruited teachers in

year k and the number of graduates in year k -1 (endogen)
1,AVAGE (k) = average seniority (endogen)

MANKO 2 (k) and MANKO 3 (k) = difference between the need for profes-
sors and associate professors and the possible numbers.

The relation to the rest of the model is established through :
r-

(14. 1) SL (1,k)---= PERSON (3, 7, k)

(14.2) SL (2,k) = PERSON (2, 7,k)
(14.3) SL (3, k) = PERSON (1, 7, k)

(14.4) SSL (k)- = PERSON (7, 7, k)

In year 1 we have assumed that there was an equal distribution of the teach-.
ers on seniority. Then, the flow model can be initiated as follows :

'f-
(15) L ja, k) = OVERL (ia-1) x ja, k-1)

Promotion procedure : Professors and associate professors are recruited
among the asgislant_pr_ofessors-with-10-45-years of seniority:-Theirercrilifikenf
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is supposed to start with the older ones and the older are preferred younger.
If the total number of assistant professors with 10-15 years of seniority
is not sufficient to match the need for new professors and associate professors,
then the model will recruit an additional number of assistant professors so that

= the demanded SSL(k) is reached.

-The-promotion procedure islhen started for is = 16

(16) L(ia,ja, k) = SL(ja, k) L(ia, ja, k) for is = 1, 30' and ja =`2, 3
If

(17. 1) L(ia, 3, k) c OVERL (ia-I) x + OVERL(ia-1) x L(ia-1, 3, k-1)
then (16) is valid for-ja = 3, and if

(17.2) L(ia, 2; k).--EOVERL(ia-1) k-1) for ja 3
ja

then (16) is valid forja = 2-too. Then will
(18) 1...(7a,1, k) (OVERL(ia-1) x L(ia-1, ja, k-1)1 - `2:" L(ia, ja; k)

ji=1, 3 ja:12; 3
also be valid .

If (17.1-2) is not fulfilled then

(19.1) L(ia,3,k) = OVERL(iall) x L(ia-1, 1, k:1) + OVERL(ia-1) x L(ia-1, 3, k-1)
(19.2) L(ia, 2, k) = OVERL(ia-1) x 2, k-1)

(19.3) L(ia, 1, k) = 0 .
- -

Then we can caliulate equation (16) for is = is -1 = 15 (and if necessary is U)
and for j = 2, 3. The-conditions in (17. 1-2) are tested once more.

If4(17. 1) is fulfilled, then

(19.21) L(ia, 2, k) (2-OVERL(ia-1) x L(ia- 1, -ja, k-1)] - L(ia, 3, k) for ja 1,3
ja

(19. 0

and we calculate (16) for ja = 2. Finally we test (17:1-2) once more.

(20;1) MANKO 2(k) =-SL(2, k) -.EL(ia, 2, k) for is = I, 80

(20.2) MANKO 3(k) = Sao, k).- EL(ia, 3, k) for is = 1, 30

-

If (20.1) and (20.2) equal 0, then is (17. 1) as well as (17. 2)'
.

If only (20. 2) is 0, then only U7.1) is fulfilled (and vice versa). If (20.1) as Well as
(20.2) are positive then none of the conditions are fulfilled (and we cannot fill

-
all the promotion positions).. -

After calculating the number who can be promoted to professors and asso-.

ciate,professOrs, we can then calculate the total need for assistant professors
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a2..4

( 2 1) L(1, 1, k) = SL(1, k) -ML(ia, 1, k) +
is

MANKO 2(k) + MANKO 3(k)

for ia = 2,30 -_

(22) ANDEL(k) = L(1,1, k)/GRAD(7, k-1)

(23) ..AVAGE(k) = {ZIL(ia, ja, lc] /SSL(k) for ja = 1, 3 and is = 1, 30
ja is / 1In the situation's where there is no agreement between the number of teach-

-ers, in the different Categories, which the model will engage or promote and
the number-`which is Possible - according to the teacher flow model - to

'engage or promote, the; the model will calculate a budget adjusted for differen-
cesces in wages etc. Similarly it ealculates a new corresponding expenditure per
student.

`Outline of the mathematical structure

-Stuaent_po_pulation

The total student population in a faculty is :
S. =Es.. +E -D -G.-

i3, k _ j, k-1 3, k 3,k 3,1c

Where S = Student population

E = New enrolment

*D =Drop:out;

G =Gradlates

Demand for teaching

The total demand for teaching -in a faculty :
N.- (Si,=E

j, .*1/C. .
)3, k , J, k j -1, Ji -

where N = demand (need) for teaching

i .= studylevel i = 1, N
j = faculty"...

k= time

H° number of hours per class, level and faculty
C = class sizes per level and faculty

Demand for_positiOns_and money_

n1,J; k sj, type of position

(-1where P = numberof positions, per type and faculty

ft = position / student-ratio per faculty (incl. technical assistants):

k (Wm + 0m,,j)m
0
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where T = total costs
W = wages per position (type)

0 = overheadper position and faculty

Recruitment of new teachers

= _ _:- c 0Vm, j, k Pm, j, k Pm, j, k-1 Bin, j, k, - , n14. k' '
where V = net recuitment of teachers .

B = retirement by death, age, promotion or voluntarily

In the lowest category of positions thi recruitment takes place by new en-
,

rolment, in the upper categories'-we have promotions from a lower category.

Teaching capacity

M:
3, Z(Pin, j, k* ni)-m

where 'm = teaching capacity (measured in hours)

.F-= standard number of teaching hours for teachers in category in.
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Chapter 7

'DECENTRALIZED PLANNING IN A UNIVERSITY SYSTEM

bSf'-`

Hans *gen Rasmusen

The planning procedure developed here operates ina decentralized man-
-rier, thereby reducing the central demand for data and activity statistics and
permitting the faculties of the university a wide range of.latitude in using the

:operation ceilings.

The planning procedure has been designed around the same kind of data as,

that used in the forecast-type model described by 'Niels Hammer-Jespersen.
All teaching demands are in fact supplied by the forecast model. (Chapter 6).

This chapter is divided into two main parts., The first part is initiated by-

a discussion of t. e decision level at which the moreM17o be implemented; It

continues with some.notes on centralization versus decentralization, and it ends

with a discussion On how a decentralized planning procedure under central con-

trol can be developed and how data can be obtained.

The second part is initiated by a discussion accompanying the use of a
mathematical model. The constraint equations and the objective function is explained,

and it is shown how a linear programming problem Can be formulated.

The second part continues with an elaboration on the results obtained by

using -the model, as well._ as an explancition-of the use of shadow prices and_sen:

sitivity analysis.

Finally we discuss ,how the :::Model can be implemented and how the plan

ning results can be applied in the planning negotiations,upwards as well as down-rrI
wards in the system.

The level of implementation of the model

The model is develOped-to supply the top decIsion-m, 3king body, the Konsis-

torium in the University of Copenhagen, with the information necessary to pro-
vide a tool for the overall,controI of the university, as well an to supply the

113

a



yY

quantitative information required in the budgeting negotiations with the Ministry
of Education.

Table IV. 7.1. lists the computed weekly teaching capacity in the fiscal
year 1968/69, and the computed weekly teaching demand for the fiscal year
1968/69,and the expected' teaching demand in the future 4 fiscal years. The fore-
casts are all obtained from the forecast model developed by Niels Hammer-
Jespersen

'Table IV. 7,1 - Weekly teaching capacity/demand (hours)
-for the fiscal Years 1968/69 - 1973/74

Faculty
L..

Current
capacity Computed demand

;
1968/69 1968/69_ 1969/70 1970/71 19'11/72, 1972]73

Phil.

Med.-

Soc.

Theol.

Nat.

-2812

2242

876

84

4544

4515
.

2503

1638

195

2484

,

4847

2648

1692

224

2670

5285

2691

1774

224

3044

5602

2836

1884. '

166

3110.

6040

2981

'td4960
4$0.9

-166

3394

Total 10558 11335. 12081 13018 13598 14541

Abbreviations : Phil. = Philosophy .r Med. = Medical School - Soc. = Social
Science - 'Theol. = Theology - Nat. = Natural Science.

FromTable IV, 7.1. we learn that the current total undercapacity amthins
to approicimately 7% in the basic fiscal year 1968/69. It is however more inter-

,estini when we learn that there is a highly unequal distribution of the avail-
able capacity andhence Of the current resource allocation,

The five main faculties of which the University of Copenhagen is _composed .

are virtually independent in terms of teaching obligations; thus changing or im-
plementing new u'rriculaes in one faculty does not (in the short run) change the
teaching demand in the remaining faculties.

TM s independence does, make it possible to develop accurate short-run
forecasts of-teaching demands,- It is. therefore possible to,develop a planning
tool which can alloctite the available resources in a way,best satisfying the an-
ticipated 'future demands, The application of a decision procedure based on the
future expected performance is However not-easily done inside the faculties,
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because the continuous alterations in the course choices of the students render
it literally impossible to forecast anything like- the expected teaching demands
for all different possible courses.

Although the current model does operate with five sectors, this is more a

convenience in gathering data, and in tradition, than a methodological require-
ment. It is however very likely that the number of sectors should be increased
to 10 or 15, thereby reflecting the number of main fields of study. Within the

Faculty of Social Sciences, for example, the Alain fields are the Law School, the

,School of Economics and the_School of Sociology, ,which operate practically inde-

pendently of each other. The number of sectors is on the one hand determined by

the number of eCtivitiet which the central decision-maker considers it neces-
sary to distinguish between, and on the other hand by the numbers which
can be dealt with in the administrative procedures.

-Centralization versus decentralization

Centralization is considered advantageous in situation's where the objecti-
ves are .only vaguely defined. By centralizing it is believed to be possible to
supervise the'total system and in due course to make the right decision. Unfor-
tunately; centralized systems have never been able to work effidiently ; first of
all because of the number of decisione to be Made are enormous even in small

. ,

systems, thus leading to a large pile-up of waiting cases. Secondly, large cen-
tralized systems are unable to work because the central decision maker can

never obtain the same information, or even digest the information, which is avail-
able in the various sub-units. Centralized dedision-makers had tried to get
around this trouble by establishing databases,and information systems. Neither
databases nor informations systems are however going to solve any of the plan-
ning problems, They might be very helpful devices, but they do not secure either
a feasible solution' or any guidance when more than one feasible solution exists.

Furthermore the central decision maker will almost always be troubled by ten-
dentious or biased plans, %;.rbich.be seldom has sufficient knowledge to coun-
ter- bias's 1),

Decentralization on the other hand hismany advantages. 'Much'less infor-
mation needs fobetrariemitted between the various levels, becalzse`the systems
permits its members to make decisions independently of each other. It is further

(1) Cyert, Richard M., March, James G. A Behavioral'rbeoryoflhe Firm,
Prentice-Hall Inc. NeW,Jersey:1963.,
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possible to use the individual sector's special knowledge on its fields far nicire
than it is possible in the centralized sistem. This issue is one of the strongest
advocates for decentralization, and it is one of the arguments that most frequent-
ly have been used against any attempt to introduce management-techniques,
because these techniques often are assumed to go.hand in hand with centraliza-
tion.

The,main disadvantages of uncontrolled. decentralization are that plans se-,

lected by the individual sectors may be very badly balanced and seldom match
the goals.of. the total system. Although inventory management is an'essential
part of a wholesale company's policies, it is usually not the inventory manager,
or the manager of any other department who sets the goals for he company.

The same situation holds true. in the university. Although it admittedly is the
faculty members of the institutes who are the only persoris who can understand
the problem within their area, they are seldom competent to value the-activi-
ties of other institutes or departments, -

The University of Copenhagen, which has been studied in our cane, is
organized in a partly centralized and partly decentralized way. Some kinds of
decisions are highly centralized, such as the annual marginal resource aloft-
Lions,

All'educational decisions-are on the other hand highly decentralized. In
fact the University administration often claims that it knows very little about
what is going on iiveertain parts of-the University.

However, although the budgetiry allocations are centralized, two faculties,
the Natural Science and to some extent the Medical Science, have been able to
expand, leaving the'three remaining faculties heavily under supplied. It has been
possible to reach this state of affairs because the two mentioned faculties alwiys
have 'prepared their proposals In a very careful and:Well-written form.

At the same.time the central decision making body of the University has
only considered marginal allocation and never attempted to consider whether

-or not the total resources in the fapulties balanced the demands, thereby not
preventing the imbalance of the resource distribution,

c;-

Decentralization with central control

Both the centralized and the decentralized systems have their advantages
and it is possible to establish management systems which to a lerge extent

.
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bring these together. This procedure may be called decentralization with-cen-
tral control (1)(2),- Sometimes this procedure unfortunately is referred to only
as decentralization. The main idea is that the central decision-maker sets the
Objectives and to some extent-the means by which they are to be pursued,_The

central.decision-maker also distributes the scarce resources. However, in doing-
so, he only observes to What extent the sectors are able to fulfil his overall objectives.

In other words he-divides the r esources according to the princtple of equalization of

marginal utilities among.all sectors in accordance with his objective function.

There is however at least one requirement which must be satisfied in
order to control the system this way, that is, the central decision-niaker must
trust the sectional- decision - makers' willingness to try to satisfy his goals and
not their own. If this is not possible, the central-deeisiosi-maker must at least
be able to counter-bias the information he receives from the decentralized sec-

-tors. Vg

Decentralized systems might be kept under control in two different ways :*

"""- 1) Price control (internal pricing).
2) Quota control (resource ceilings).

Price control or internal pricing has often been suggested as a means to
control detentralizeil units. When the cost assigned to a specific commodity is ,

increased, the amount used is decreasing, and at a certain value of the cost,
the demand equals the supply.

The concept of internal pricing, however, seems to be difficult to compre-
hendfor planning people, especiallytwhen they are trained in budgeting or accoun-
ting. The difficulty, is due to the fact that people not very familiar with modern
planning techniques - find it hard to understand that a scarce resource is priced
higher inside a system thin outside. Several writers have reported the problems
encountered in introducing an internal pricing system into the budgetary planning (3),
internal pricing. has on the other hand been used very successfully in invest-

=

ment planning, possibly because it is another kind of people who.apply the tech-
nique.

Quota control is another way of controlling the consumgion_of decentralized

(1) Kornai, "Mathematical Planning of Structional Decisions", Nortirliolland
Publishing Co. , Amaterdanv.1967, In a collection : Contributions to
Economic Analysis, N9 45.

(2) Sengupta, J. K. -and Fox, K. Optimization Techniques in Quantitatiye
Economic Models , North Holland Publishing C.o., 1969.

(3) Sewell, -Wade "Internal Pricing for Air Transport Fleets:1in Operations
Research and the Social Sciences, Tavistock,,1966.
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units. In this case the central decision-niaker allocates quotas of scarce resources

to the decentralized units, and he registers what they are able to do with
allocated amounts.

.

It is generally impossible to specify initially either the internal price or
the quota allocation, which leadatoan optimal solution for the total system. Both
methods lead to the same optimal solution, and they are dual solutions to the
same probleth.

Speaking interms of linear programming, decentralization controlled by

internal prices is moat frequently referred to as the Danteig7Wolfe decomposi-

tion procedure, whereas quota controlled decentralization frequently is referred
to as the Kornai-Liptak decomposition technique. r

Quota controlled decentralization has many similarities to the way in which

operating budgets presently are prepared, and we expect the concepts to be

much easier to comprehend for the budgeting staff of a university, at least in the
earlYPhases of implementation.

The. degree of decentralization

An inherent feature of the use of a decentralized resource allocation pro-:
cedure is that only key data elements are transmitted between the two levels

involved in the decision process. Depending on the number and content of the

'decision'vaziables used in the model, more or less freedom and slack'is availa-
ble for the lower of the two decision levels: With few and highly aggregated

variables the freedom is larger.

When the freedom to spend the resources is lame it beconies very, likely

that the resources are spent in ways which are incongruent with the goals of
the total organization.

Ideally decentralized control should be exerted in a way which would mi-
nimize the inconvenience of the goal displacement. However the possibility of'.:

biasing the information transmitted between-the two le wels may render the con-
trol procedure, very complicated(1).

This model is designed around the teaahittedemands and supplies, thus it

is very tempting fdt the faculties to overestimate -the teaching demands in order

to obttin more resources. Clearly a control procedure must be developed,-

(1) Waits. N., Top management decision - making in large organizations_, MITRE
CORP. Mass. U; S. A.. 1970. .
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permitting a comparison between the expected demands and the actual achieve-
ments, thereby permitting a counter-biasing of estimates before they are used
in the evaluation of plans.

The reason why the faculties want to overestimate teachinedemands is
that the members of the faculties usually have very pionounced research objec-
tives. Even though the research activities do not appear as explicit deciiion
variables in this model, this-by no means indicates that research work is not
appreciated by the central decision-inakere In fact we assume that the faculty
members on the average use 50 % of their working time on research work. We
have also'assumed that research budgets and other operation budgets are merged
together into general overhead accounts, with one overhead account for
each sector. The most pronounced result of this policy is that faculty members
are given an ultimate degree of freedom and latitude in the selection of research
projects.

The decision variables used in this model are congruent with those used
by the Ministry of Education, that is, manpower positions and money. These
variables represent the resources made available to the University for operating
purposes.

The University is divided into a number of sectors, which are treated in-
dependently, only linked together through the common resource ceilings. The
resources are allocated to each sector (here faculty) in terms of ceilings, which
the faculties use according to their usual standards.

Manpower and money are traditionally used in very different ways within
each of the five faculties. Each faculty has developed its own academic grade
structure. Furthermore '-atio13 of teachers to secretaries and technicians are
verYdifferent, the research and operations overheads are very different, and
finally each facult has adopted different policies towards the use of non-tenure
teachers. ,

These differences must clearly be reflected in the planning model. Although
not all differences are due to desired states, they are at least initial conditions..
However one key feature of the decentralization is Quit the sectors independently
may suggest and negotiate changes in these technical coefficients with the central
decision-maker as part of the planning process.

From the distribution of manpower positions upon different teacher and
non-teacher grades it is possibleto compute the average "productivity" per

4.
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position for the five faculties, when the average weekly teaching hours for each

teacher grade is known.

In the basic fiscal yea:,1968/69 the Theology ,Faculty as an example had

11 full professors , at 2 weekly teaching hours (1,

. 1 associate professor

9 assistant professors' - 6 -

4 secretaries

Totally they had 25 tenure positions available." The resulting average pro-

ductivity becomes :

2x11 + 4x1 + 6x9 + 0x4
25

3.20 weekly teaching nour/position.
.a

The average cost per position is computed in a similar way,

Two kinds of non-tenure teachers are available, both supplying 4 weekly

teaching hours, however at a different cost.

Lecturers cost approximately Danish Kroner 22, 000 annually

teaching assistants - 16,000

The costdifference reflects a different'level of teaching experience.

The composition of non-tenure teachers is different in the various facul-

ties, thejeading to a different productivity per unit of payment.

Table IV.1.2. summarizes the different measures of productivity and the

incurred average cost including research and operation overheads for the tenure

faculty members.

Obviously, less aggregate decision variables can be used in a planning mod-

el. It is indeed tempting to introduce for instance the research overheads and

the number of secretaries and technicians as independent decision variables.

In order to Co so, it is however necessary to make these variables appear

in one way or other in the objective function of the model, because a model aimed

towards the fulfilment of teaching demands gains no benefit from the intro-

duction of costly variables, which do not - in the short run - contribute to the

objective function.

(1) These !sittings assume ttist all types of teachers teach equally effectively. I/
this condition can not be shtisfied, the ratings cantbe, modified accordingly.



Table N. 7.2 - Summary of unit costs and productivitx
used in the model

Average weekly Average annual Average cost
Facility teaching hours

per
colt.for 4 hours
weekly teaching

per
tenure position

tenure position assistant Danish Kroner
. . Danish Kroner

Philosophy 4.38 17. 710 . 91.890
Medicide -. .... . . 2. 07 22.'000 86:807
Social Science . . . . 2.66 18.230 118. 152
Theology _

3.20 22.000 111.840
Natural Science . , . . 2. 54 17.880 101.182

Smile readers might feel that the use of the decentralization concept is
quite tendentious, because at the end we turn up with a centrally solved model.

The explanation is that we do not expect this planning.model to be The only one
in use in the system. Each sector of the University may or may not choose to
develop its own -models.

In any case however the Konsistorium needs a way to estimate a reason-
ably accurate first allocationof resources so that a rapid.convergence can be
secured. The central decision-maker is not assumed to be able to interfere direct-

-I
ly in what the facilities arelloing or th way they are doing it:

A Mathematical Model

In order to solve some of the planning probleins, we have tried to apply
. some recent developments within the planning area, especially the ideas in the

Kornai-Liptak approach. -The main emphasis of the mathematical planning pro-.

cedure is not only on solving the allocation problems, but just as much on
showing the decision-maker the kind of useful information he might obtain by
using a mathematical programming technique.

The planning problem is attacked from a total budgeting point of-view, that
is, all available resources and all expected activities are analyzed at the same
time. This procedure is considered superior to the current marginal budgeting
procedure in which only new projects and new resources appear.

The total budgeting approach -is a necessary part of a decentralized plan-
ning system, because the central decision-makei must be assured that the
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decentral leaders consider all their activities when planning, and to give them
an incentive to terminate obsolete activities. A total budgeting approach Is also
required in order to secure that all liquid resources continuously are allocated
in ways congruent with the over-all objectives of the 'organization.

a.
An important feature is the possibility of measuring how resource demands

from one sector if fuligled, impair the level of activity in the remaining sec-
tors.

A mathematical model is a set of equations explaining the behavior of
the system. In this model the equations have the form of a set of constraints, -

which specify the limits within which the solution must be located. The size and a
the shape of thii solution space does frequently have a form permitting art-infi-

-nite number of solutions or plans to satisfy the constraints.

It is however also possible that the constraints are so defined that no
solution can satisfy all constraints simultaneously. When more than one solu-
tiontion exists to the planning problem, the mathematical model is of little value,
finless it is able to Select one or a small set of particularly good solutions. This
feature is obtained by the addition of an objective function lo the model. The ob.
jective function is also a- mathematical equation, designed in a way expressing
the major goals of the decision-maker.

The resource allocation model to be described is designed to cover all
four years in the current rolling-four -year budgets. The University is decom-_
posed into five faculties, vthiehare)reated'as independent units. The faculties
are linked together by a set of common constraints, reflecting the fact that at
the next decision level the University is treated as an entity, where only total
achievements and total resource-a- count,

The means by which the central decision-maker can control the solution is
through the ellocation.of scarce resources; Money and manpower positions are
currently considered scarce resources. Money is fairly obvious. Manpower
constraints, however, are introduced because the government has enforced limi-
tations on the number of people who each year can be hired in public positions.
All positions with a permanent tenure characier-are covered by the-manpower
ceilings, but people with a looser connection, as for instance teaching assistants,
paid on an hourly basin,- are not covered.

The physical facilities Are not listed as. scarce resources today, mainlyr
because pf a fundamental lack pr data ; nor is-the planning of buildings and other
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facilities included in this model, mainly because this today is administrated
through other channels, and because we want to take one step at a time and
want to see how simple procedures are understood before we embark on more
versatile models.

The problem is formulated as a linear programming problem. Linear

programming is by no means a satisfactory procedure ;-it is however one of the
most versatile computational systems presently available.

Constraint equations

1. The teaching equation

The teaching equation,is a balance equation. Each faculty has one equation

for each time period. The teaching equation says that the teaching capacity

supplied-by each manpower position plus the capacity supplied by each non-tenure

teacher plus the slacleniust equal the teaching demand.

In mathematical terms we obtain the following equation using data from

Tables W.7.1. and W. 7.2; fOr_the Philosophy Faculty year 1. (1969/70)._

4. 38*(number of _tenure positions) + Ot non-tenure teachei + deuNid
slack = 4847 --

The demand slack expresses the unfilled demand, ,,thus, when the slack is
zero, demand and supply equals. A positive slack means that the teaching capaci-
ty is insufficient. Negative slack cannot exist, because the linear programming

technique does not allow_negative variables. If overcapacity may occur, another
slack variable is introditCed to take care of the possible overcapacity.

2. The cost_Nuation

The cost equation keeps track of the cost of running each faculty. Thetotal
operaiion cost of all faculties must each year be less than or equal to the
total_budget.

Again using the data from 'Bible W. 7.2. and Philosophy Faculty we ob-
tain, .

91. 890* (number of tenure ptisitions) + 17.710* (number of non-tent.re :itcheri)
_ Budget of the Philosophy Faculty.

A similar equation is used for each of the remaining intik faculties, hence
the total cost equation becomes

Phil. costs + Med. costs + Soc. costs + Nat. costs + Theo, costs .4 total budget..
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3. The tenure position equation . . ,

This equation tsayethet the-total Use of perminini(tenure) manpower po-
sitions within the University must be less than or equal to the manpower ceiling.

_ -
.

Phil. TP + Med. TP + Soc. TP + Theo. TP + Nat. TP 4 manpower ceiling.

Since the model does not divide the tenure manpower into any subunit, no

equation has to be defined for each faculty and the tenure position equation be-
.

comes a global constraint equation.'

4. The teaching structure equation.

This, equation is a particularly important equation, because it controls the
extent to which tenure and non-tenure teachers can substitute each other. hi
this model we have assumed non-tenure teachers to supply less than or-equal

-
to half the teaching demand.

In case of the Philosophy Faculty the equation year I becomes

4*(number of non-tenure teachers) 2423 weekly hours.

In the lqaturalScienceFaculty the initial conditions show an excess supply

of teachers, thus a sla-ck variable must be introduced in the teaching structure
equation to absorii,theexcess supply,

5. The transition equation

The fifth and final type of equation is the transition equation, Its purpose
is to specify how each time period in the plan is: linked,together. -It is initially

- _

assumed that the number of tenure positions in each facility is never-decreasing,

that is
TPt

The number of non - tenure teachers may however be reduced if excess teaching

capacity exists: We assume that the maximal reduction from one period to the

following is 30 To of the stock, hence the transition equation for non-tenure

teachers beconies
NTPt 1 1.3* NTPt+1

At a later stage we assume that any overcapacity of tenure positions can
be reallocated within the University, The rate of reduction is estimated to approx-

imately 10 %, which corresponds quite well to the .average number of annual
vacancies.

1 -24
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Planning objectives

The determination of the dec1sion-makers objectives is cumbersome and
difficult. Many objectives have been suggested,. usually either one-which mini-.

mizes total cost for a given enrolment or one which maximizes the graduate.
plus research output for a given budget: The main deficiency in both cases is
that the objective implies a well defined relationship between class:size staff-.
ing and other inputs and educational outputs. It is however doubtful whether
such a simple relationship does exist.

Another and maybe better reason for 'choosing an alternative objective is
the fact that the Danish educational policy has been and still is an open door'
_admission policy. The objective we have chosen is one which minimizes the dif-
ference between educational capacity and demand over-the faculties. The mini-,
mization is not done under a minimum cost assumption but_rather under the or-
ganizational constraints set by the central decision-maker and/or bargained
between him and the faculty Members, The objective 'does not assign any - direct
value to research activities, mainly because the central decidion-maker, in the
short run, considers research a necessity rather thanon output. The'objective
is clearly a weak one, bit one which is easily understandable,

The research activities should of course be included in the objectives
when the decision-maker. feels he understands the behavior of the system better
than today. It is an essential feature of planning that- not drily the objective, but
also the constraints continuously change as the situation changes.

Time has an impact on the whole -university systenits.behavior. Not..only does
it take time to train teachers;13ut more important, once manpower is hired in___

tenure positions, there is almost no possibility of transferring or dismissing
the perspnnel. Also the teaching, processtakes several years, and once-admit-
ted students should be permitted to complete the study.

Although the present budgetary system is a rolling- four -year budget, up
till now It only. 7 acts as a one year plan, mainly because_:facultY members, want
to see all their ideas realized 'as soon as possible.

The possibilities of forecasting the Value-Of some constraints and
knowledge of future budget and manpower ceilings may however lead to a better
present decision than a one-Year plan wo,h1d This means that the objective..
should cover the entire budget period rather than only the first year. When this
year is oyer, a new planis prepared and the, decisions are modified-according

,

to the new knowledge and inforination.

Oa*
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Thefact that forecast errors usually increase with time suggests that a
decreasing weight is associated with values-of the objective function for the fut-
ure periods. This leads, to some sort of a present '-value objective. Discounting

future expected achievements is also natural, because it is less satisfying to
.

. obtain, the results tomorrow rather than today.

object min -Z t demand slack -.t

131 ° t <.Pt
,.

= cost associated to the slackit

demand slack = number of excess teaching hour demand in the i-te facultir init
period t, aa,,clefined ,in the teaching equation.

presentation;the,o0s are alregual to 1, that is, all demands haw.
the same priority;, it shauld,howeVer be emphasized that the, central decision:- .

maker may have .reasons to assign nhigher-priorities to unfilled demands: in one or
more sectors. ;

In such cases the corrce.cponding OC's, are set larger than 1,, the-larger the
value the higher the priority-.

,A. Linear Programming Model
, -

With the previously-defined constraints and objective equations the planning
,

problem can be solved using linear programming. Linear 'programming techin-
ques are not the 'only possible tool-Tor the solution of this' kind of problem.
Halpern(el) fins used network theory to save a probieni of calculating bounds for- .

newfacultrpositions,' a problem which in terms Of the constraints, is*very simi-,
.lar 'to the one dealt with in' tins paper. _

More:extensive linear prograniming inadelir have been described by Ras-
musen in earlier CERI=pr'oject work papers.

(1) Halpern., Jonathan, "Bound's for-New Faculty Positions in a Budget. Plan;'
Paper P-10, The,Ford FOundation Projeot, Berkeley Campus,,UniversitAr
of California. May 1970.

(2) Rasmusen H. J.-,",Forslag til en. decentral budgetlgnings procedure", CERI
heport May 1970.
"On Decentralized.Pianningina University System ", CERI 'Report X,
August,197.0..:
Both IMSOR, Technical UniVersityof Denmark.
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Using the IBM MPS/360 prograniming system,an entire four year plan is
solved in approximately. 5 seconds,

The following matrix pictures of the planning model explain how all the
,

constraints are built together. Figure -IV. 7. 3 shows how. the transition equations
(the shaded areas) are used to link two consecutive time periods together.

. -
Mathematical structure of the top university level decision-making model

(konsistorie level) :

MM tj tj
4

2.Pkj Si + ctj -,-- utj teaching demand
equations ,,

. .

"E'X lici Stkj 4-.<.' Bt cost equations')
,i....jk

.
.:.

7.... Dk Stkj
jk

.
E st2j

Stkj St+lkj

Mt manpower equations

4_ Ut. bounds on use of non-
tenur e teachers

,b6unds. On changes
;In-activity levels

-

k-0

ff

Indices : le-4 category of position"
= tenure, 2 = non-tenure

t = time period

j = Facultyor Sector

efficients :
r- :P prodtictivity 'meastre-(kee'llttblely;;-7. 2)

U total teachingciemandi: ,

L =,costs jsalary + overheads, see lial2le IV, 7. 2)
D = 1 for ,ienure,'-0 iOr non-tenure-PoeitiOns -

E = propot,,tialfof non-tenure teaching contribution
A = lose associated with the nontigatisfied *demand

B = total budget quota

M = total manpower quota

Variables :
S = number of manpower positions

C ='numlier of ion-satisfied demands
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Figure IV3.3.

THE STRUCTURE OF THE LINEAR PROGRAMMING MODEL

OBJECTIVE, 1 FUNCTION

.1' -YEAR

VARIABLES

r YEAR

VARIABLES

4P

3' YEAR
VARI
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Results

.1

The features obtained by using mathematical programming techniques can
be classified into two groups. The first group is the unique possibility of selec-
tang one solution among an infinite numbei. of possible solutions. This is also
referred to as the selection of an cipnmal plan.

The second group of featufes is the so called post-optimal or sensitivity
analysis, which permits the analyst to analyse how a certain small change in
one or more data elements of the model" is influencing the value of the objective
:unction and the plans seleaed.-

This information is particularly helpful if the decision nr.ker has to enter
into discussion both with his superiors and his subordinates,

Table IV, 7. 6 summarizes the optimal allocation of manpower etc, obtain-.-
ed by running the linear programming model using.the forecasts for budget
and manpower ceilings in Table IV. 7.5 and the demand forecasts,ofliable_LV. 7. 1

-

Table IV, 7.5 - Total budget ceili gforecast in mill.
Danish Kroner

1969/70 ,1970/71 1971/72 1972/73

229.035 241. 753 i54. 800 272; 950

Total manpower ceiling_ forecast

1969/70 1970/71 1971/72,---- 1972/73

2085 _ 2190 -2310 2460

Table IV. 7. 6 shows some very interesting results, We notice a very rapid
expansion of the staff in the Philosophy----Faculty, a high expansion rate is also
noted in the Social Science Rtculty, particularly at the end of the planning horizon.
The number of tenure positions in the Medical Science Faculty and in the-
Natural Science Ficulty are held constant, and in the first-three yeari the Natural
Science Faculty is even reducing its over-capacity of non-tenure teachers,

These results differ very ,..uch from the current development in the
appointments of new positions, tw here the largest part of the expansion has been

r ISO
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Ole

going to the Medical and Natural Science Faculties, which, as shown itrthe fore-
casts by Hammer-Jespersen, is going to sustain the current unkind distri-
bution of resources.

Table IV. 7.-6 - Optimal "allocation of staff

1972/73
Initial year 1 year 2 year 3 year 4

Philosophy tenure position 356 461' 596 639 689 1

faculty ton-tenure teach. 318 606 660 700 755

Medicine 'tenure position 540 540 *-540 540 540
faculty non-tenure teach. 280 331 336 354 372

Social Science tenure position 66 66 66. - 142 242
faculty non-tenure teach. " 175. 212 221. 235 245

Theology tenure position 25 25 25 27 27 -
faculty non-tenure teach. 28 27 21 21

Natural 'Science tenure position 961 961
0

961 961' 961
faculty non-tenure teach. 527 527 465 396 407

Table IV, 7. 7. shows how the balancing of supply and demand is pet.formedi.

by the model. The discounted,sUm of total unsatisfied demands is computed to
3434 weekly hours, using a discount factor of-logro p. a. No effort has been made
in order to determine a proper discountzfactor. The common impatience among
university people does however suggest a relatively high discounting value.

Positive values indicate excess supply and negative values indicate excess
demand_compared`with the expected demands of Table IV, 7. 1.

From ',able IV. 7. 7. we learn that the demands in the Philosophy Faculty
are filled within the first two planning periods. The same is the case in the
Theology Faculty. The excess capacity in the Natural Science Faculty is grad-
ually levelled off, however there still remains denand in the Social Science..
Faculty and in the Medical Science Faculty, where the demand is even increasing.

Why is the model unable to transfer the excess capacity in the Natural
Science Faculty to the two faculties,still'demanding resources ?

4.
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Table IV. 7. 7 - The distribution of under- rnd overcapacity

(No r'rtlrocation of tenure positions)

, - year 1 year 2 year 3 year 4

Philosophy faculty - 403 - 23 0 0 -

,Medicine' faculty

Social Science*faculty ..... . . .

- 206

- 670

- 228

- 711

- 300

- 563

- 372

- 335
Theology faculty - .36 - 39 0 0

Natural Science faculty + 1879 + 1257 + 914 + 675

The reason is simply that there is a high demand for tenure positions in
the 2nd, 3rd, and 4th planning period, and that both the Medical and the Social
Science faculties are unable to take more non-tenure teachers on without violet-

-

ing the teaching structure constraints.

.4. better total solution can be obtained lilt is permitted to release some
tenure positions at the end of each year.

Table IV. 7.8. shows how the excess demands-and supplies are distributed

when a 10% stock reduction is permitted for the tenure positions in the transit-
ion equations.

Table IV. 7. 8 - The distribution of under- and overcapacity

(Max 10% reduction of tenure stocks in each period)

year 1 year 2 year 3 year 4

Philosophy faculty - 403 0 0 0

Medicine faculty - 206 - 212 - 212 - 124
Social Science faculty - 670- - 526 - 232 - 19

Theology faculty - 36 - - 24 0 0

'Natural Science faculty + 1879 + 796 + 155 0

This solution is obviously better than the previou's one, however the teach-

ing On and in the Medical Science FaCulty is still going through a period of

.,t,:lncreasing demand. This anomaly is simply caused by the fact that this faculty
is the least profitable one to allocate resources to in terms of teachinuoutput.

The Meditl Science litculty not only has the lowest teaching output per tenure

132
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position, but also the highest cost per non4enure teacher.

Shadow piices b
O

The shadow prices on the:scarce resources are very important control
parameters in a quota controlled decentralized system, as the one proposed in

this pitPer.

Table IV. 7. 9 shows how the shadow prices on the total manpower and

bUdget constraints develop over a planning period.

Table IV. 7; 9 - Shadow prices

I

.
year 1 year 2 year 3 year 4

0 3.94 2. 15 1.94 w.liklytenure positions
.- .., hours per

pos.
budget ..

-..

0.0476 0 0 0 weekly
hours per

- 1000 Dan-
ish Kroner

The shitdow price indicates how much the objective function is improved-if

the constraint to which the shadow price corresponds is relaxed by one unit.

A high shadow price shows that the constraint is tight and that a small
relaxation Will lead to a largeimprovemeot. When a shadow price equals 0 it
indicatey.that there is an excess supply of that particular type.of resource.

FromTsble IV. 7. 9. we thus learn that the operation budget is the tight*
resource in the first year, but that the manpower constraint is the tight con-.
btraint inyear 2, 3, and4. We come to the same conclusion by examiningTable

IV. 7.7.; however the numeric values of the shadow price lead toaquaptitatIve
description of the tightness of the constraint.

Further notes on the application of the shadow prices will be given in a sub-
sequent section on the implementation.

Sensitivity Analysis

The derivation of shadow prices is one way of judging the sensitivity of the

solution. The computations behind 'Bible W. 7.8. showciw a 10% change in some
of the eyefficients, of the transition equations greatly affects, the total result of ,..

1the solution.
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The.- linear programming procedures usually offer a large range of pos-.
sible analyses. Since this xr.odel isbased upon forecasted future teaching demands,

one could ask how sensitive the solution is in terms of fluctuations in the de-
mand. Although such an analysis is highly relevant it requires a lengthy descrip-
tion of the results as well as the interpretation.

Initead we assume that the top decision making body of the University as
a contingency wants to prepare a plan with 1% lower budget ceilings. In dbing so
the decision-maker learns something about the sensitivity of the solution in
terms 'of the budget ceilings, A 1% reduction of the total operation budget is not
very much thowever in a marginal budgetary system with approximately 10%

annual growth this equals a1.0% reduction of the growth rate. which has been
imposed a few 'times in the recent years.

Table IV. 7.10. gives the new optimal allocations-of tenure and non-tenure

staff after a 1% reduction of the,total operation budget. -

Table.IV. 7. 10 - Optimal allocation of staff

Philosophy ' tenure position
faculty ' non-tenure position

Initial year 1 year 2 year 3 year 4
356

318

436

606

583

661

639

700.

689

755

Medicine 'tenureenure position 540 540 540 540 540 .
faculty non-tenure position 280 331 336 355 372

Social Science tenure position
faculty non-tenure position

66

175

66,

21,I., ,...

- 66

221

134

235

242

245

- ,
Theology tenure position 25 25 25 27 27

faculty non-tenure position 1 28' 27 21 21

Natural Science tenure position 961 961 9.61 961 961 .
faculty non-tenure position 527 527 405 312 , 254

A comparison betweenTable IV. 7.10 and'Iable IV. 7.6 reveals that tile ter-
minal year does not differ very much in the two solutions. The expansion rate
over the planning period is however different.,

The compensation of the reduced budget is realized mainly by .the reduction
of the stock of non-tenure teachers in the Natural Science Faculty.

134



Table IV. 7. 11 shows the distribution of excess demand and supply.

Table IV. 7.11 - The distribution of under- and overcapacity

--
- -

year 1 year 2 year 3.. year 4

Philosophy faculty - 513 - 87 0 0
Medicine facility - 206 - 228 - 300 - 373
Social Science faculty - 670' - 711 - 589 -'33S
Theology faculty - 36 - 40 0 0
Natural Science faculty + 1879 1- 1018 + 578 + 64

Also Table IV. 7.11 shows how resources are shifted away from the Natur-
al Scienceraculty, and that the total system apparently over a 5 or 6 year pe-
'riod is able to absorb a reduction of the operation budgetin the order of 1%.

Table IV. 7.12 finally displays how the shadow prices of the manpower and
budget constraint are affectedbythe 1% reduction of the operation budget.

Table Pt. 7.12 - Shadow-prices

tenure position .

year 1- year 2 year 3 year 4

0 0 1.94
_budget 0.0476 0.0429 0.0182 0

Even a small reduction of the operating budget is able to take the pressure
off the manpoiver constraint, thus leading to an excess supply of -tenure man-
power positions In the first three planning years.

Some comments on the derived solutions

Once the general ideas behind this modelhave been explained it is natural
to raise the question, what happens to the excess demand ?

Tpe existence of non-zero values in the objective function indicate that the r-
open door admission policy is not fulfilled. 10 real life students are hardly ever
refused participation in education due to excess demands. An easy way of
reducing the value of the objective function is to increase the class-sizes until
a point is reached where all demand is satisfied.
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A real life satisfaction of the demand may also be realized if the tenure
- a

faculty members engage more in teaching than assumed in this model.

Both the tendency to increase class-size and the teacher load of the tenure

faculty may easily" lead to a general reduction of the educational quality,

which usually is an unsatisfactory state.

If we assume that all students should be taught under an equal quality as-_
sumption, then any unfilled demand cannot be satisfied unfil,at the earliest, the fol-

lowing time period. The total demand in any time period is thus equal to the

computed demand for that period plus-the unfilled demand from the previous pe-

riod.

true demands = compt demands + unfilled demandt-1-

This formulation is possibly the most reasonable one to assume and it is

easy to modify the demand equation accordingly (1).

Another question; which may be raised when the objective function shows

non-zero values, -is whether the students will find it tempting to switch from a

faculty with a high valueof the objective function to a faculty with alower value,

or whether the students are insensitive to the possible troubles of getting through
the system. If the students are sensitive to the troubles of getting...through, this
in fact will lead to a complication of the planning problem because it will intro-
duce dependencies between the needs of the faculties, which in turn will make it

more difficult to estimate the demands. Further research is needed in this area

before such problem can be solved. -

The length of the planning horizon has quite arbitrarily been fixed to four

years because the current budgetary system is a rolling four-year procedure.
It is however quite reasonable to ask whether or not a longer time span would

be more correct.

Since no upper bounds have been introduced upon the increase in tenure and

non-tenure positions from one year to the following,no changes in the solution
can be expected because more years are included in the plan. This argument

(1) This formulation also allows an interpretation in which any unsatisfied
demand leads to an increasing number of repeaters who add to the demands
in the following year.
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also holds if the number of years are reduced. This does certainly not mean
that no upper bounds exist on the transition equation; quite the contrary, it might
be very difficult to realise the-growth rates listed inlable IV.7.6 because of the large
drain in the academic labour market. The model can easily be modified to
incorporate upper bounds on growth.

On the other hand-one could argUe-that the planning horizon at least should
- be as long as required to satisfy all demands. This would give any party invol-

ved on the decision process-clear information on when and how the demands are
to be fulfilled._ ---

Implementation

-The infRlementation of a tactical resource allocation procedure as the one
proposed in this paper definitely creates several problem's of its own.

,Not only do we deal with a total point of view, apart from-the current par-
tial one, but the solutions are, as a consequence of the former property, highly
incongruent with the most recent decision patterns..

It was emphasized in the introdiction that one of the advantageS gained by
tisk, - ntralfzed planning --sins-the r_ educed need for communication between
two decision levels. This advantage-is not fully gained in this procedure because
the model is solved centrally by the top decision making-body of the University.
This in turn Changes-the use of the procedure slightly.

4
The main decentralization propert s are however still maintained,partly

because the procedure deals with resource ceilings- and not with specific projects,-
and partly because the technical coefficients used can

4)
undergo modifications as

a result of negotiations between the two levels.

The information and data obtained from the solution may be used in two
different decision processes. One is the upward (external) negotiation with the
Ministry of Education and the other is the downward (internal) negotiation with
the faenities.-

Internal use

With 'a centrally solved model the main internal use of this procedure is
.

the possibility to compute an "opening bid" fbr-the bargaining around the tactical
_ _ -resource allocations, -

a

It is very likely-that the dramatic reduction of the number of tenure and_
non - tenure positions of the Natural-Science Faculty may prove to be organizatio-
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nally unfeasible. However the reallocationof at least some resources mayby ac-
complished by other means as for instance a reduction of the research over-
heads. Such an approach may be easier"-to negotiate.

The relatively poor perforManae- in the Medical Science Faculty may be

improved either by an increased productivity per tenure position, i, e. a reduc-
tion.of the number of non- academics;or by a substitution by cheaper non-tenure
teachers; for part of the expensive ones used now; or some combination of these
approaches.

The main internal use of this planning procedure will thus, in the first
phases of implementation, be to serve as some kind of,a monitoring device or
tool tifivhich the top decision making body can super. the performance of the
system. The computationairesults obtained also suggest that this planning pro-
cedure is an excellent tool for the evaluation of new policies aimed towards a
better internal resource allocation and hence Towards better. .achievements of
the entire tbiVersity,

External use

The results obtained by using this planning model can not only be. used in-
ternally in the University ;the results are also excellent data for the negotiations
with the Ministry of Education. This Ministry can obviously not reach an opti-
malmal allocation of its, resources in the very first allocation in the process of the
preparation of the budget.

When the initial ceilings have been received by the University, the model
is run, and an optimal solution is derived. This soltition does most, likely show
some unfilled demands, particularly in tie-first planning year. The top Universi=
ty decision making body can now approach the Ministry of Education and not only
argue for more resources to fill the demands, but the resource demands can be
quantified-by applying the corresponding shadow prices.

If the results of 'Bible 9 represent a real-life case, there is obviously
no point In asking fez; further manpower positiOns for the first planning year, be-

_

cause the shadow price is 0. Actually the corresponding solution shows an excess
of 31- positions 4 _- A-

When the Ministry of Education reviews the shadow prices from all univer-
sities, they may find some with high demand (shadow prices) upon manpower po--
sitions and some with' low shadow Prices upon the operating budget. They can
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now initiate a reallocation of the initial ceilings in such a way that resources
are moved from places with low prices to places with high shadow prices.

After each iteration all universities must solve their model and compute
a new set of shadow prices, which in turn are sent to the Ministry for further
consideration. This procedure iethe Kornai-Liptak decentralization procedure.

(See also Figure.IV. 9,6 in Part IV, Chapter 9).

If implemented, such a procedure must naturally converge very rapidly,_
because nobody can be assumed to accept more than two`or three revisions of a
tactical operation plan which is developed annuallyc, We must assume that the
convergence processoan be greatly improved as the Ministry of Education uses
a similar procedure for the computation of its "opening bid".

Three level planning

At-a later stage of the implementation the proposed planning procedure
can be used in a more sophisticated way(I ),

In order to understand this application it is necessary to recall that the
internal pricing and the quota control approaches are dual forniulations of the
same problem. At an optimal solution the ,internal price and the shadow price
of a resource becomes identical. Thus when the allocation problem is solved,
the obtained shadow prices can be used as an opening bid :or the internal price
to be used'in the decentral planning at the faculty, level.

When a faculty develops its plan or proposed plan, the achievements of the
plan are evaluated interms of its teaching output in hours. This performance
measure represents the value of the plan if no resource scarcity had existed.
Howeyer since there is a general lack of resources, the value is reduced in pro-

.

portion to the use of scarce resources.

High-valued plans which only require a small amount of resources main-.

tain a high value, but high valued plans which require a large-amount of resour
ces obtain a reduCed value. The prOportionality factor associated to each type
of resource is the internal price.

In a mathematical formulation the modified objective function becomes
,

mod, plan, value .7- plan. value - internal price X `amount oft esource used.

(1) See also : Weitzman, Martin, "Iterative Multilevel Planning with Production
Zugets, Econometrica,Vol. 38;no, 1., 197Q
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When the internal pricing technique is used in a mathematical program-
ming procedure it is usually referred to as Dantzig-Wolfe decomposition.

Assume that the internal prices have been computed centrally and that
each faculty knows the prices before it submits its budget proposals. Let us
further assume that each faculty considers its initial state "optimal", that is,
it will argue that any increase in the teaching demand will require an equal
increase in the supply of resources. Let us finally assume, 'as a matter of sim-
plicity, that both the Natural Science nculty and the Philosophy Faculty expect
a'10/0 increase in the demands for 1969/70 over that of 1968/69.

Table Ar. 7. 13

Philosophy

Natural Science

1968)69 1969/70

Demand Oper. budget Demand Oper. budget

2812

4544

38. 3 mill

106. 6 mill

3100

5000

41.1 mill
117.4 mill

Only the operating budgets are listed in Ihble IV. 7. 13 because the internal
price (shadow' price) in'Eable IV. 7.9. is zero for the tenure positions, The mod-
ified value of the plans from the two faculties is now obtained'using the internal
price on the operating budget listed inTable IV. 7. 9.

Philosophy Rainy mod, value = 3100 `- 47. 6 7:41. 4

= 3100 - 1960

=1140

Natural Science Rculty mod, value = 5000 - 47. 6 * 117.4
= 5000:- 5580

= -'580

,Befooe the Natural Science Faculty submits its,budgetary proposal it
now knows that the way it had decided to fill the ,demands is highly uneconomi-
cal. The negative value of the-mOdified,ohjective function indicates an excess
use of resources. The inefficiency is'Of,courSe even more pronounced when the

centrally computed demand figures are- substituted into the equation,-

The modified plan value` of the Philosophy Faculty does on the other hand
still indiCate a positive value. ThiS fa-CUltY could in fact iiSe'rnore resources and
still maintain a positive value. When the centrally computed expected demands
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'are substituted into the equation, the modified value is even higher. Thus the
Philosophy Faculty knows before it submits its budgetary plan that it has
a high value, viewed from the top decisionmaking body of the University.

As a closing remark it should be emphasized that both the initial internal
price and the initial allocation of the resource ceilings (quotas) are tentative,
that is,they undergo changes during the tittical planning phase in accordance
with new plans and new demand celemlations and possibly even new policies.

1.
Summary

This planning procedure has been designed as an analytical tool to be used
at the highest decision making level of a university. At this decision level,
planning and decision making is assumed to operate in a highly decentralized
manner, with few and very aggregated' decision variables.

The planning problem attacked is the resource allocation problem which
originates from an intention to allocate resources in a way yielding an overall
best match between teaching supply and demand.

The planning is thus done from a total budgeting point of view rather than
the current marginal budgeting appri&ch. 'Research is handled as incurred activ-
ities and costs, as an attempt on one 'hand to give the scientist an ultimate
degree of research freedom and on the other hand to escape the' research/ teach-.
ing evaluation problem.

Most tactical resource allocations problems in a university are in one way
or another dealing with manpower-allocations"; it is however much easier to
hire than to dismiss or transfer personnel. Thus the easiest way to-control the
system is through a control of the growth. Based upon estimates of future teach- --
ing demands and available resources the planning procedure determineswhen.
and in what quantity the resources should be allocated to the divisions of the
university in order.to obtain the best overall plan.

In order to simplify the initial data collection, the traditional division of,
the University of Copenhagen into five faculties has been used in this model, how-.
ever 10 or 15 decentral sectors are more likelr.to reflect the de-facto number
of independent main areas of study.

The planning procedure is designed around a linear programming model,
- covering all four years of the budgetary period. The model has been developed

in a way securing a high degree of compatibility with other models developed
under this CERI project.

t'4
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An analysis of the initial resource distribution shows that one faculty has
a large excess supply, one is balancing and three are'highly under supplied.
However the total available supply turns out to be only 7% lower than the total
computed demand.

tt

Through a proper use of the marginal resources and reallocation of some
of the-non-tenure teachers it is possible to attain an almost ideal resource dis-
tribution before the end of the four year period.

BY-permitting a-reallocation of tenure p-ositions becoming vacant during
the planning horizon, the supply and demand matching process can be greatly
improve&

It is further shown how the planning procedure can be applied in the eva-
r-

luation of new policies and as a monitoring device in the negotiation and bar-
gaining phase of the budgetary process.

It is particularly emphasised how the shadow prices on the scarce common
resources can be used as a quantitative indicator of the scarcity.

No planning procedure o'r its solutions'are any better than the data applied,.
thus it is'necessary continuously to control that the numbers used are represen-
tative. It is particularly importantIo ensure that the data is as little biased as

. .possible; it will for instance by necessary to develop a control procedure, which
can compare once7forecasted demands with those actually measured some time
later, in order to reveal whether or not the differences are random or system-

:7*
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Chapter 8 *

MOVING DECISIONS BETWEEN MANAGEMENT

LEVELS WITH CONFLICTING OBJECTIVES

by

Bo Munch-Andersen,

Abstract

. A model has been developed with the purpose to analyse the effect of mov-
< ing decisions from one level of university management to another.

The decisions considered here are the allocations of two types of resour-
ces, manpower and money, to a set of activities. The two levels of management
are assumed to have different preferences as tethe allocation of resources on
the activities. In the model, the upper level management first allocates a cer-
tain portion of the available resources, and subsequently the lower level mana-
gement allocates the remaining portion of resources. Both managements attempt
to minimize the deviation of the resulting combined allocation from their particu-
lar preferred allocation.

Changing the upper level portion-of available resources trom none to all
of it the model calculates the resulting combined allocation and measures for
the deviation from the preferred allocations.

Introduction

Tge over-all objective of a public university is very complex and is corn-
posed of many single objectives of which-several are insconflict, with each other.-
The conflicting objectives can be associated with each of thb many social groups
for whose benefit the public spends resources on research and higher education,
A classification into such sbciargroups could be

The public as a whOle, wanting graduates and research

achievements in the most demanded fields.

The university teachers, each wanting to doresearch
and to teach in,the fields of their own choice..
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The students, each wanting education in the fields of
his own choice.

If the various social groups have different objectives, they will also have
different opinions about the resource allocation,since a certain allocation of re-
sources indirectly is an expression of a.certain objective.

The influence of the various social groups on the resource allocation with-
.in a university depends on how these social groups are represented in the

decision makinitinits and which-decisions fall under these units. .

The purpose of the present research work has been to develop a mathe-
matical decision model to analyse the effect on the resource allocation when de-
cisions are moved from one decision making unit to another. The work has been
inspired bythe strong interest in this matter repeatedly expressed by Professor
Er liog Olsen, Rektor of Roskilde University. Specific attention will be paid to
the case where decisions can be moved from one level of university management
to another.

The basic method for resource allocation in the higher education system
in Denmark is the "ceiling system", where a Management at a given leyel recei-
yes a ceiling of resources and divides this into smaller ceilings for other mana-
gements at the next lower leveL But besides this ceiling system there exists the
possibility that a management can "earmark" a portion of the availablcresours--
ces for certain activities. If an upper level management has objectives conflict-
ing with those of a lower level management,- a change in size of the earmarked
portion of resources will .affect the resource; allocation and thus the objectives
of both-managements. The developed mathematical model can.be used_ to evaluate

,quantitative measures for the object4.,PR for varying poftions of earmarked
resources.

A case of resource allocation with conflicting objectives
47

To stimulate the readers.interest before we start with-formal mathematical
generalizations, let us consider Table IV. 8.1. presenting,a simplified exam-

(1)ple of a one year-budget at the University of Copenhagen, where details of
sub-budgets are shown for the Natural Science Faculty.

2

(1) In 'Bibles IV. 8,1-3 the ceilings and the costs per unit are chosen to be rea-
lictic in size- (in lthl-prices for`the year 1972/73),but all'preferred alloca-
tions are imaginary and have not necessarily:any relation' o the preferencesin the real decision making units.
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Table 11/.8.1 - One_year budget, University of Copenhagen

University of Copenhagen, total

Tenure
positions

2788

Coat mill.
Danish Kroner

359.0

1. Philosophy Faculty
^ 510 65, 9
2. Medical Faculty 773 89. 9
3. Social Science Faculty 94 16.5
4. Theology Faculty 35 4. 7
5, Natural Science Faculty 1376 182. 0

5.1 Full Professors, 90 at d, kr, 138. 000 90 12,4
5,-1 Associate Professors, 90 d, kr. 105. 000 . 90 9, 5
5. 3 Assistant Professors, 491 - 85. 000 491 41.7
5.4 Part-time Lecturers, 238 26. 000 . 0 11; 0"
5.5 Teaching Assistants, 520 19. 000 . 0 6, 2
5, 6 Non-academics, 705 44. 000 . 705 9. 9
5.7 Large Apparatus 0 51, 3
5. 8 Annua 0 20, 0

Many social groups are affected by the composit:on of the above budget,
but only a few can influenceit. Let us consider the following three decision-..
makers

The Ministry of Education,

The Konsistorium at the University of Copenhagen.

The Natural Science Faculty Board.

Suppose now that the allocation of resource ceilings during the budget pro-
cess takes plaCe in the following order

1. The Ministry of Education has fixed a manpower and a budget ceiling for the
University of Copenhagen.

2. The _Ministry of Education earmarks a portion of the resource ceilings for
the various faculties;

3. The Konsisiorium allocates the not earmarked resources among the faculties.

4. The result of step 2 and 3 is a set of resource ceilings for each faculty.
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5. The Konsistorium earmarks a portion of the,faculty resource ceilings to
certain budget categories.

6. The faculty boards allocate the not earmarked resources to the budget
categories.

7. The result of step 5 and 6 is the final budget for the faculties.

Case 1. (Step 1 a 4) : .0

The manpower and budget ceilings for University of Copenhagen have been
fixed to 2788 tenure positions and 359 million danish kroner.. Assume now_that
the Ministry-of Education and Konsistorium have different opinions about the
distribution of resources between the faculties, but that the Ministry of Education
is indifferent as to the distribution between the various budget categories within

the faculties. Let the different opinions be quantified as the preferred alloca-
tions shown in Table IV. V. Both of these allocations keep within the resource
ceilings andhave for anygiven faculty the same average cost per tenure position.
As the first case we will analyse the effect-o4 the budget of letting the Ministry
of Education earmark more or less of the resources to the faculties. cstr v4-2

Case 2 (Step 4 ;7) :

Consider nem,' the sub-budget for the Natur al Science Faculty for given man--
power andbudge. eflings of 1376 tenure positions and 182 million danish kroner.
This corresponds to the preferred allocation of Konsistorium in Table IV. 8.2.
Assume that Konsistqiium and the.Natural Science Faculty Board have different
opinions about the distribution of resources between the budget categories and
let these opinions.be quantified as the preferred,allocations shownin 'Bible N. 8.3
Agaidthe preferred allocations keep within the ceilings and are based on same
cost perunit for any given budget category. We shall as our second case analyse
the effect on the sub-budget,of the Natural Science Faculty ofle4ing the Konsistorium
earmark more or less of resources to the budget categories.-
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Mathematical model of tivo--.1_ ericesource allocation with conflicting objectives

Let us introduce some mathematical notation :

n : Number of activities (entries in the budget)

z : Ceiling for resource type for manpower, 2 for budget)

a.. : Amount of resource type i required per unit of activity j
clj : Number of units of activity j preferred by first decision maker

c2j : Number of units of activity j preferred by second decision maker
x. : Number of units of activity j allocated by first decision maker

y. Number of units of activity j allocated by Second decision maker

P : Relative portion of resources allocated by first decision maker (earmark-
ed portiOn), 0 .S p < I

CI = tcii, c12, ...,
Cln = 4x1, x x2' n

_

c2 tc21' cc22' c2ni =.1.Yi. Y2. yn}

The first decision makei's allocation, i, must satisfy the constraints :

Z x.a.. pz.
in lj

x. 0
.

-_i= 1,2-

j= 1,2, ,

The second decision maker's allocation, y, must satisfy the constraints :

.n _

y.a. 4(1-p)z. i =1,Z

(2)y3 ?0 _ j 1,-2, n

Let i = x + y be the final combined allocation.

We will measure the-deviation of an actual allocation from 3., pb" eferred -

allocation :C.by a deviation measure K(i,C),. which for the present application
has been chosen to be--: , -

Z w D(PRE. ...REs.)1r
3'1' j-

I (3)
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where

WS.

I PRE I
r.

RE.,
E
n P

J=1

c_aa as
PRE. = (a two-dimensional resource vector)zi 2

- =1 -
.- (a two-dimersional"resciurce vector)j z z2

r.a;

I ,
D(ii) and I vi are defined-for a vector =

,
v v v^ 4 as

,,*
(thrlength of thevector), and

i =1

D(v) .== d ). d(v ) 3 -wheren

v. if IA. >0I i-

d(vi)

if vi 0i

The expreszion (3) can be reduced to

n d( - r.) 2c_
C) = w_

.1=1- c3 -

_ -

This deviation measure can be ,expreissed verally as being the weighted
sum of the squares of the negatiire deviations,, where the.weight_ factors are

equal to the normalized ienithb of the pieierred resource vectors.

Each of the two decision makers;attempts to minimize the deviation meas-
ure for their-Preferred adoration.-

In this model we assume that the first decision maker does not utilize any
knowledge about_the preferences of the second decision maker uses a "mini--
maz" sfrategi, thus choosing the idlocatiorrminimizing the maximum posici-
ble deviation measure, i, e.

mmin aic K(z
_

y. )
x y -

--,
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Using the deviation measure expression (3), K(x + y, c1) is maximized

for y 0. Thus the optimal allocation, x, can be- found simply from
.min K(i, CI)

x

subject-to4the conditions (1).

On the other hand we assume that the second decision maker fully uses
-

the knowledge about' the first decision niakers allocation and thus for a given ii
chooses the allocation y from

-""( min K(i + Y. c2)
Y .

- subject to the conditions (2).

For given values of p, z1, z2, a, c-
1

and c a computer program has been
developed to evaluate the final combined allocation- and deviation mea-
sures and K(17, 62).- .

The minimizations in the model are performed by a dynamic programming
algorithm.

To provide,for a gross measure of deviation for the first decision maker
in the case when the activities- can be aggregated into main groups of activities,
the following expression has been developed. A slightly changed notation is used

NW 3k

: Number of main groups of activities.

: Nuinber bf activities in-main group j,,-
m -7".: m- m ... m-----1 r _2"-- 4 ....

.

3
Same meaning as the previous a., c. and r., but where

- 13 3
the,coMbination jk now means activity k within-main

OUP j

Gross deviation measure :

ID(PRE. - RES )1
K Zoir) Z w. IG- - 3 1PREil.

where 1) and land are defined as in (3)

(4)

but the definition of PRE. and RES
J

is changed to :
m

o; ,a1.k c.k a2..
E.

J k=1 3.- z
1

z
2

i',
= ,., 'PRE:, PREjk -= I /-- cd-4-- , 3---1--

- ' 4-1,-:



m3

ES.k..
at.. r

= R2..
k=1 3 jk z

1 2

The computer program can evaluate this gross deitiation measure for a
given grouping-ix

Results-

Case

The compter program was run with

zi = 2788___(positions)
z
2 359, 000 (1000 danish kroner)

-- 1 1,
129 175 134 132

/nil' 570 420 -4141

C2 F 510 773 94 _ 35 1174

The, results are shown in Table N. 8. 4 and igtir:etV.8..6.

Case-2

,The computer Progranbwas-run with

(Positions)`z, = -1376-1

= 182, 000

= 5 1-a = 1138

f 90

(1000 danish kroner)

1 0 --

105 85 26 19

90 491. -238 520

200 -300 ,400 200

1 2.3

C2 = {110 ,-

=

44

705

766

0 _4
100 100)

'519 2003

424 300/

The results are Shown "inTable- IV. 8. 5. '-iniEgure 8. 7.

-
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Figure IV.8.6.

DEVIATION MEASURES,',CASE, 1
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DEVIATION MEASURES, CASE 2
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We observe from Figures 11/.8:6. and N. 8.7. that the earmarking of re-
-

sources makes practically no difference as long as the earmarked portion is
less than 40 % for case 1 and 65 % for case 2. Equal values of the .deviatiozi
measures are assumed for an earmarked portion of 70 % for case 1 and 84 %

for case 2.

These observations are consistent with the fact that the decisions makers
agree upon the allocation of.a certain portion of the resources, namelY.'40 % in

case 1 and 65 % in case 2, andthus will be equally (dis-)satisfied if the remain-
_

ing -portion of resources is divided equally between tham.
,

The deviation measures for case 1 are much larger than for case 2, due
to the larger amount of conflict in case 1:

For case 2 the gross deviation measure for Konsistorium is shown for a

grouping of the budget bategories as shown in Figure N. 8. 7. Since the major

differences in preferences appearwithin the groups.and not between the groups,

the gross 'deviation measure must be. quite small.
1

For both cases the approximation, 4,t

CV

K(r-, c1) IC(c\F-7:772) = constant, -

holds very closely over.the whole range of p-values, <which might be expected

'since the applied deviation measures K(r-, c-) are quadratic.

Concluding remarks and suggestions for future research

The developed decision model is very Primitive and should be used with

great care as a decision basis if one wants to move decisions between manage-
-.

ments with different .objectives.

To make the model more realistic some of the following'suggestions could

be investigated in future research. ork ;

The model could be extended to include a possibility for the first,decision

maker to utilize his knowledge about the second decision.maker's preferencesq,

This can'be studied with,the aid of game,theory.

. Other deviation measures may be used, e, g. the one used as objective
func Rasmuseii,_ Chapter 7.- fn the notation for the

deviation xneaeuresthis would correspond to :

:15(r,,e)

C-
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Stochastic variables, e, g, student attendance numbers, could be included It
in the deviation; measures and the minimizations could then be performed accord-

.
ing to an expected value criterion.

;

r

-_z .%. Sq.-frO.
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Chapter 9

THE DEVELOPMENT OF A-DECISION MAKING PROCESS

by

Hans *gen Rasmusen

Introduction

The purpose of thib paper is to elaborate some of the mfircii issues that
,

must be considered when organizational innovations and new de it-ion- making
procedures are proposed. . .

._ ..

The,paper is initiated by a discussion of the differences between strategic
c

_

and tactical plannint> It continues with a discussion of resource flexibility and
% .. .

uncertainty and tire implication of these factors on the planning The issues of
.

marginal versus total budgeting are
t

brieflytouched. ,

The paper continues with a discussion of performance criteria and the
development of decision-making procedureshased-upon eitherathe 'satisfaction

'4I)f future expectations or, on an evaluation of past achievements.

The results of thele analyses are then synthosized into a proposal for a

new and improved decision-makint procedure, where the strategic, and tactical
planning is performed in two indepepdent processes, only connected by the for-
mulation of guidelines and the evaluation of consequences.

Neither the analyses nor the proposed budgeting procedures have been aim-
ed towards the` development of the ultimate happy decision-making structure.

Indeed we have a strengthened feeling that no, such structure cioes.exitt.

Faculty members-and students are however continuously occupying two

very different positions in the university. Sometimes they appear as :Innocent

and helpless academicians, to whom the problems of the real world seem'so
. .-

complicated ond difficult that they plead witkthe administrators, to help -solve the
_ .

problems. -. t
-""

At other times they aPpear as determined.hard'fighting-politiciani and ma-

nagers using all the small dirty tricks.,of real life inlitk fight for society:4i-
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resources and public prestige. Unfortunately'it takes both skill and knowledge
to ride two horses at the same time. Thus some definite improVements would be

attained if everybody involved considered -more. carefully which horse they were
going to ride.

Strategic versus tactic al planning

Most contemporary literature on planning distinguishes between two maj-

or, kinds of planning. One is the strategic planning and the other is the tactical
=

planning(1, 2)

Strategical planning deals with goal formulation, policy making and in gen-

eral any issue affecting what an organization is doing, and the way in which it
is doiniit. (.

-

Tactical planning; on the other hand, is dealing-withthe current operation
-

of the system or organization. The main purpose is to select the best possible
set of current-actions in order to reach the strategic vials sooner or later,.

,Although the two kidde of planning are complementary and interacting, one
must know whether one is dealing with strategic-or tactical planning, because
tactical planning becomes erratic when no goals are formulated, and

strategic planning tends to beCome frustrating if it is Undertaken when tactical

planning is demanded, During the course of our research project we learned
that nobody'in the university system has ever attempted to separateThe` wo

-kinds of planning(3' 4) ,.

Faculty members and Students mainly deal with strategic planning in
terms of establishing ne* courses and changing currinulae.c'These plans usually
end up with along lisof required resources, 4

'-` The administration on the Other hand is almostalwaye left alone when it

allocates th& operating budgets approved by the.Ministry of Education. This di--
vision of work hags over time led-to quite a int of dissatisfaction' and frus-
tration, -4

Muchtime hag been spent by faculty membersaddsItidente 'preparing and

'441) AckOif, R-usser L. kendcerit of Corporate Planning,Iiiiler-Interscience,
1970. ,

*"*"4""*""4"..s,,h,11-"(2) Ansoff, H, Igor, Corpora e tetyl.Redieiueittt: 1970.
. .

(3) Jurkpvicd, Raymond,, CERI Reportyl/, IMSOR 1970.
Rasmusen, Repoil XIV; 1971'
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working on ideas towards better teaching procedures and research work. How-
everthese plansare almost always developed without any consideration for
either the likely availability of additional resources or the current supply of
resources.

Financial and budgetary trained personnehnever participate in the strate-
gic planning, although they easily could supply much relevant information at a
time when proposals_ could yet be modified.

When proposals are made in this way they tend to become very ihflexible
in terms of goals and resource requirements. This situation has specific rele-
vance in one phase of the budgetary process, wheretch institute and depart-

.thent of the university isadked to make a budget proposal for the following four
year period ( Hammer-Sespersen*and Halpern (1,2))

ti

These proposals were-inittally thought of as a general statement of goals
and objectives, which the administration and top decision-making body could use
when they-made the resource allocation. The institutes and departments did how-
ever soon adopt a somewhat different point of view. To them the proposals be-
came a, statement of resource demands necessary to survive.

The strategic planning, resource wise and otherwise; in a university can
Obviously be greatly imp.. oved if the Olanningisperformed with reasonable consi-
deration for the likely demand fOr service (teaching) and the likely supply
of resources.

Turning from the strategic planning, the tactical planning is the process by
which the strategic gOals are approached in the daily operation. It is necessary
to know and understand the strategic goals in orderito select a proper course of
action." Those who do the tactical planning can do ve43);,:i4pran terms of satisfy-
ing the strategic ails if they do not understand these gal's:

..It-is generally not possible to satisfy all goals immediately, tlitts-,,the

faction of some dernanCls must be postponed to some future time periods'. This
difficult job is left to the adminiStration of the university. Few faculty members
and students have been particularly eager to participate in this job, because it
necessarily must involve some priorities, which the faculty members and stud-,
ents have tried to escape in the strategic planning.

(1) Itatnrner-Jespersen, Chapter 3r
(2) Halpern, Jonathan, CERI *port XII, IMSOR 1970,
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One thing which troubles the tactical planning is the fact that it generally
only deals with marginal resource allocations. A marginal resource allocation
procedure is only permiSsible if one can assume that the system initially is in
an optimal state, and that this state can be sustained by future marginal alloca-
tions.

Another main trouble in the tactical planning is the lack of releviint infor-
mation. 'Planning always has to be done under states of more or less uncertainty
as to the future and on incomplete `data. As, consequence the planning techniques
applied must be designed to overcome these deficiencies of the real world.

The tactical planning in'a university can in general be improved if faculty
members and stiidentKrather than complaining over a general lack of resources,
would participate more directly #1, the distribution of thoseresources actually
available. Participation however does not in itself solve all problems. It is just
as necessary to ensure that all parties involved are.informed and hopefully also
understand how'the resources have been divided and which criteria have been
applied.,

The main purpose of this paper is to analyse and suggest how the strategic
planning and'particularly the tactical planning can be organized.

Resource flexibility and uncertainty

The educational system is dealing with three major types of resources.

1) Operating money

2) Tenure manpower positions
3) Physical facilities,

These major types of resources exhibit very different properties in terms
of flexibility in use and substitution.

Low flexibility_ of resources means tat once a particular resource is alio-
aided to a specific task it is impossible, or at least difficult,to transfer it to
another task, Low resource flexibility becomes important when resources are
to be allocated to activities which only have a finite expected lifetime, because .

the activity /night become obsolete earlier thansthe time at which the particular .
type of resource can be releaserand reassigned to a new' job.

When such situations occurnoesourees are trapped in the organization. That
is, the organization could either supply the sane amount of service at a lowertotal
cost or it could provide more service at the present level of costs or use of resources
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activities become obsolete sooner or later, but the uncertainty of the
future demand is higher for some activities than for othera. Decision'- makers
have always recognized this fact and designed their organizations in ways
which expected the waste of resources to be as little as possible,

The risk a ,decision-maker is facing is a combination of the future uncer-
tainty of the demands and the flexibility of the resources required to satisfy the
demands, The higher the uncertainty of the future becomes and the lower the
flexibility of the resources becomes, the higher is the risk that the decision-

.maker in the future will find that resources are wasted, trappeaby activities no
longer of much relevance, if he embarks on the project.

Public systems have only very seldom applied quantitative risk and uncer-
tainty analysis techniquei to resource allocation problems. Instead the risk
evaluation has been performed by a centralized political procescin which the
politicians have decided whether they believed or judged the activity to be worthy
or not.

A political decision obviously does not change the uncertainty, but.changes
the attitude towards the activity. The activity is no longer a consequence of a
demand for some kind of service, but a mere result of a political decision.r

Centralizing decision-making thus has two main implications. In terms of
resource allocations the central decision-makerlassuinesithat he; because he,
knows the goals better and in general possesses more relevant infOmation, is
able to allocate resources in ways best satisfying future demand with due consi-
deration to uncertainty and inflexibility of resources.:

An organizational aspect of centralization is that the responsibility is ta-
ken away from the people who work on the project. If the project fails or if thr-
project is seriously 'criticized by others, the employees never have to validate
the activities themselves: They can always excuse .the project by Saying that
somebody of more influence has found it worthwhile to undertake,, a situation in
which the employe e earns a considerable amount of protection.

Although this explanation is highly idealized it servt thipurpose to show
that centralization may be an annoyance to the strong and active-members of an
organization. Powever centralization often turns out to be-a good pr,otection of
the weak olxitnbers.

A key. issue in the discussions on organizational developments and-intro-
...

3
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duction of modern plaiuung techniques in a university system is dealing with

the ultimate requirement that the academic freedom must be preserved or. even

expanded. These requirements must necessarily be seen in the light of the ge-
neral lack of sufficient resoth-ces and the continuous possibilities that the future
might turn out differently from what currently is expected.

One of:the most pronounced benefits earned by belonging to an organization
rather than acting as al independent is-the ability of the organization to absorb
much more risk than its members are able.to do* as-individuals. This ability is
partly due to the existence of organizational 'slack(1) and partly to the fact that
it is highly unlikely that all activities fail at the same time..

Once individuals have joined together and formed an organization, the cr-

ganiiation establishes a:set of rules in order to minimize the risk exposure.
The prime purpose of these rules is to secure that no single member can ruin
the future existence of the organization,- deltherately or by accident.

The larger an organization the more complicated arc the rules. However
the purpose continues to be an attempt to minimize the ec..-iornic and possible

Moral liability of the individuals, as well as an attempt to insure the future ex-
istence of the organization as a unity.

An organization does not only protect itself by issuing_a set of rules and

procedUres, it also attempts to coordinate the activities of its members aq much
as possible, thereby trying to economize the use of resources.

When the central coordination-has to be avoided because it is violating the

autonomy policy, it obviously becomes very expensive to maintain the risk
absorption, at the central level, i, e. the requirement that the central level
Must cover the cost of whatever activity it suits the melibP.rs to engage in.
This would not lead-to too much of a problem if the resources employed in the

university 'System were highly flexthle and elastic. Unfortunately this is net
quite the case.

Rather than reducing the autonomy of the institutes of a university we will

propose that the risk should be absorbed by the autonomous unite themselves_

In short it means that an institute must live with the deCisions it hat made,
and-that it is_upto the institute itself to ensure that the available resources are
allocated where most appropriate.

(1) Cyert and March, A 'Behavioral Theory of the Firm, Prentice-Hall, 1963.
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A central decision-maker, whetherzan individual al or a society, is seldom in-

terested in engaging in a decentralization process, if he believes this will k id
to serious violations of the overall objectives of the part of the system for which
he is responsible.

If decentralization has to be introduced-,it is necessary to design the deci-
sion-making process and the constraints that must be satisfied in such a way- -

that the organization is still able to carry out its objectives:

The inflexibilities of the resources used in the educatiOSal system are
Partly caused by techniCSI reasons and partly by organizational reasons. This
separation 'implies- that some resources or assets only can be used for one or a
few different jobs, and that it is beyond the control of any human being to change
this. Physical_ -facilities have to-be used where they happen to be located. The
current state of the construction art does not permitus to movebuildings around.
Other resources show a limited use as a result of organizational tradition and work
agreements: This is particularly pronounced with the human resources.

. -
The budgeting system itself introduces a good deal of inflexibility. Being

a marginal system all current activiiies, also those_obsolete, are permitted to
roll along. It is very seldom that negative .marginals have appeared in budgetary

.prclosals. By and large all major improvements iat resource flexibility must be
attained through improved_personnel policies.

-*"The tenure manpower positions are inflexthla in use mainly because of
work 4traditions. This is particularly true with the tenure academic positions.
The academic freedom, job secdrity etc, make it more or_ less impossible to
move people around, if changing demandS should suggest that this would
be_a desirable action. It is s-b-eyrind the scope C this paper to discuss wGther
this policy is reasonable or not- I We would o'dy emphasize that in Links with
rapidly changing dentandstak will G the case in a university littsed upon elective
subjects only),a large amount of the total manpower resources must.be expect-
ed to be allocated to aubjecis having little or no teaching demand.

_ -

The average lifetinie of academics in tenure-positions varies from one part--
of the university to another:-Those areas- which -have an effective labor market
outside the university show average Iffetime around 5 year& versus areas
like the Philosophy Pacultswhich shows lifetimes averaging 20 = 25 fears.- _

Total versus marginal budgeting

We have several times in the past two sections criticized the current
sdkr

165

$ _



A

.

marginal budgeting procedures. It may however be profitable to elaborate a
little more on the total-marginal budgeting problem.

It is generally claimed that an application of a total budgeting system (some-
times called zero-budgeting) leads to a -better overall, resource allocation -
and _hence to a better overall composition of activitien; because not only all
planned but alio all current (status quo) ac itie ether with all available-re- -
sources are considered simultaneously.

A consequence of a total budgeting system is Wit -all obsolete activities
are terminated as soon as possibl An intention to end all out-of-date activities
improves the resource flexthility,

.

hich in turn means that the risk for a long-
....3

term misplacement of resources is reduced. A total budgeting system operates
equally well when the organization using the-procedure is growing or is in a
stable situation.

The negative sides of a total budgeting system are primarily that a very
large and complex data gathering and data:processing system is required if all

Srm, plans; Current and proposed;, have to be documented to the same degree as in
the present-marginal.budgeting-system. This calamity can be overcome by the

-introduction of a decentalized planning system(1) .

Another, maybe less pronounced,feature of a total budgeting syStem is
that it beComes more difficult to maintain activities which are incongruent with

- -the overall objectives-orthe organization. This of course-does notmean that
Conflicts do not exist in a total budgeting system; quite the contrary: These

conflicts however musi-be recognized and included in the planning.

s.

The main feature of a marginal (partial) budgeting system is that only-the
newly proposed activities are considered in the planning process. A decision-Ma-.

ker who only deals With marginal allocations is, however implicity.assuming

that all decisions and resulting resource allocations made in the past are still_ -

relevant and optimal.

This may be true in a stable or slow groWing society. It is however not
likely to be the case m nvery dynamic system, like that ofa modern university.

The fact Csat a decision-maker approves a few well documented plans ob-
viously does not guarantee that the vast amount of resources already granted
in previous years are being usrd effekively. It is much more likely that - he proposals

(1) Rasmusen, 11..1. Chapter 7.
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only cover safe and high priority issues, with some of the more dubious pro-
jects well hidden the basic budgeti. It may look as if a marginal budgeting
system gives More latitude to thdse who-spend the resources than a total budget-_

..ing. system -does. This issue is hoviever entirelya matter of how a decentra--
lized procedure is designed.

-7

Performance criteria

Wheniver total budgeting procedures are proposed, there is always sOme--
one who claims that it is impossible to apply such a procedure because the

.

activities of a universityarnmulti-dimengional,--not measurable on one common
scale. -

This point obviously holds equally welt in the case of a marginal budgeting
system. Both budgeting procedures require _a set of perfOrmance criteria in
the evaluation process.

A performance criterion is a managerial tool evaluating and assigning a.
value to one or a set of activities as an output, Typical performance criteria-1.----

.-%in a university are student/teacher ratios, spade per studeut or per teacher,
ratios of teachersqtime spent on teaching-and research, tenure to non-tenure.- - -0.teacher ratios etc.. .

Performance criteria- are used in plsice- of-amore general value function
and their main features are-that they usually are defined or constructed in order
-to simplify the measurement and appliCation.

Each performance Criterion usliallyhas a critical value -assoEiated with it.
The critical values maybe interpreted as goal values, which one-tries to reach

_through the allocation of resources. =

In cases where more than one performance criterionis used, these crite-
ria are rankediatcordink to their priority, so that high priority criteria are

e--- satisfiedlirst. _

If the system can be modelled as a linear system, then the goal-program-,

ming approach devised by Charnes and Coopera) can be used-as a model.

Although performance criteria are-developed in order to escape thndeve-
lopment of a complicated common objective function, one must be particularly
careful,when the critical values are determined or agreed upon, Because these,

(1) Charnes, A. and Cooper, W. W., Management Models and Industrial Applica-
^tions of Linear Pro ramming, Wiley, New-York, 1961.
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numbers may easily be so fixed that no planning solution can be found at all;
that is, that the objectives lead to an unfeasible system.

Performance criteria are by nature an average measure of ore activity
in one administrative unit. Hence if one unit is subdivided into subunits, one

cannot expect that the values of the performance criteria calculated for each
subunit equal the value calculated for the main unit; rvather_one must expect to
find some subunitspwith values larger than the average and some witlivahles

.

smaller than the average.

Decision rules

Once the general objectives and the performance criteria fOr an organi-
zation have been agreed upon one can start to consider the issue of determin-
ing appropriate decision rules: - =

The purpose of a decision rile' is to definea,set oractivities or courses of
action which -the administrators and planners can apply in the tactical planning.
Two key issues must be considered when a tactical 'decision rule is developed

in order to Secure operationability. It must first of all be- congruent with the
strategic planning and it must account for4he-resource flexibility. From the pOint
of view of implementation a decision rule must further be of a simple structure in
order to permit a simple evaluition.

A decision rule can-broadly speaking be ba.sed upon either the future ex--

pected performance or upon the recorded past performance. Atthird but far_
more complicated4roup of decision rules can be developed by combining both
the future expectations and the past performinces. Such rules are said to have
learning abilities or to be adaptive rules. However because of the-high degree of
complexity they are beyond the scope of this paper:

-
Decision making based upon future expected demands and activities

The general idea behind all planning is.that among-a vast nitrober of possi-

ble cotirsekr of action only one,or a few will satisfy-the fututl'e ixpedir.ltoia. Thus

in order to-entage in planning, one must be able to make a reasonably good es-._ __

timate of the future demands for an activity, and one must be able to de-
.

vise the means by whicliihe demands ds can be sitisfiecl

If it is impossible to make any evaluations of the likely future demands
.

there is no point in using the future as the basis for planning. -In such cases it

may be considered safer-to usethe past achievements as the planning basis. This
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issue brings us back to the issues of resource flexibility and strategic plannizigg

(4)With an open-door.poirrcy or-the.universities it _literally impossible
to make a central forecast of the specific \'riculae,deniands, bcoauseotie just
does not know what-the students are mg to choose. This diffithlty.is further
increased beCause individual t chers or-departments can-initiate- campaigns or

-Other "public relations" activities in order to attract students.-
,

Experience does on the other hand show that -it-is possible at least in
-1

Denmark, .to-estimate the nevi em-olnients into the faculties very-accurately..

The high degree of accuracy is partly-due to the fact that the behavioral patterns
. -._ .

-only undergo small changes _from one. year-to another and partly because students#. . ._.

must satisfy certain general enrolment -criterias,- which usually requires several
years of prior education. , t -a

- ..Thus because - given some general policies .,- ftion a certain level. _upwards, it is possible to estimate future demands,,it_is'also possible to plan
the resource allocations which will meet the demands in the best way, If we
assume that the:general educational policy at some time *as chinged_from an..:.

input oriented policy to-an output oriented policy, this wouldTesultan a comple-
telytely different planning situation,

-

The most obvious advantage of applying a planning procedure is that _it ...rs
will permit The selection of the best current decision, giving some consideration
to the future demands. It is fOrther possible to design multi-yearplanning pro-.-
cedures so that-they are able to _consider resourcesof various degrees of flex'-.-

.

General resource liniitationt can also be incorporated in theplanning mo-
.

dels; both in cases where the limitations cover-a shotter.and a longer,perfod of
time,

The main disadvantage of all planiiingproe3dures boded on futUre.expecta-
tions are their high hensity towards bias. Bias in a systematic over- or
Underestimation, of for exaMpleileman d or supply, Which hat the result that
wrong plans are selected as the best.

Bias is not necessarilya result of deliberate misinformation, it ma_y Sim- -4necessarily-a
ply be the result of too much pessimism or optiniism. Bias should nalurall0e-

_

avoided becatise in the long run it will result .in a wrong allocation cif-resources,
(1/ This policy does not cover certain professional schools, who have enrolment

ceilings.
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This is particularly, the case with resources like physical facilities, which
must be, rderei and designed one or more years before they can activated
by the system.

Detailed- descriptions of applicable planning techniques_are given-by Ham' =-,-
---;-

mer-Jespersen and Rasmuseein this report.

_Decision-making based upon peat achievements

When-a system, is- so organized that each member has _a high degree of
autonomy, it becomes literally iinpOssible to perform any central coordination
or control function. Such a situation is likely to emerge at the institute and
course'leirels -of a university. At this level the autonomy Means that the institu-s-
tes have a-large amount of latitude in the selection-bf researclitepics and the
students have a high degree of influence upon _the' cciurseeoffered.

rir
- The introduction of eplanning -scheme which attenipth-to anticipate -future

demands will-result.in a muCh-too- restricted system. The limitations on the
available amount of resources- still however _exist: and particularly the

resource inflexibility still -introciucia_ limits, which- in many cases seriously
may reduce the autonomy of theiiiviilVeirparties.

How can suctn-system be-designed and which are the constraints ?-

It -.Jensen suggested the introduction of aPayment system. ,Tke intro--

duction of a "payment" system will effectively _link the total amount of resources
allocated to an autonomous unit to the achievements of the same unit, measured in
terms of a perforinance criteria. Thus if the achievements are larger than those
which correspond to the critical value of, he performance criteria, more re-.

sources are-allocated to the-Unit; andiflhe achievements are too low, resources
are taken away from the unit as soon as Po-sonde..

In terms of data collection and data processing,...._...othilmeans that the problem
of ;precasting future demand/ is reduced-tea registration of- abiiievements in
the meat recent time perioct;_thtia rather-than requiring a forecastingSyttem
one requirei an auditing system: X_

Unfortunatelythere has not been sufficient data for studying the natural
variation iirtlie-System inPratice.- Epidemic movements of students-deOrek
might severely influence the -poslibility of eairYiniethrough a reasonable staff

t. - _

pater, = _ -
_

_ . -
_ ..,

.
. _ ._, .. ,

. Seen froth-the poiitt Ofvier: of the autonomous institutes anypIsumedietivity
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must be evaluated as a risky investment decision. The resources necessary to
initiate an activity must-be supplied by,the institute itself, for instance by tem-

.
porary reduction of the research activity. If the new activity turns out to attract
students, credit will be given at a subsequent evaluation of achievements. If
however the activity fails to attract any students; the investment, in terms of
preparation and lost research time, is lost and no credit isgranted.

-: -

A saliedt feature of this decision rule is that resources are allocated to
those who try to -satisfy the market demand. However i very relevantquestion
is what happens to the people who are no-longer able to supply any teaching

. *1-demand ? An answerto this question depehds upon the general personnel poli-
cies of the organization.

......._If it is possible to hire qualified personnel constantly and without dela
.

-,,and if it is possible to lay-off personnel as,soon as excess capacity occurs,
then the above mentioned decision rule can be implemented easily.-= University
organizations have however adopted personnel policies that generally guaran--

tee once -hired persons a highjob-securitythus creating severe liinite in flexi-
bility in areas where the average service time of the employee is larger. -

The application of the "payment"- resource allocation-is initiated by a
computatioii of the proper.value -Of the critical valueof the performance criteria..
This step is necessary because there might lack of resources. A
centrally solved model determineethe total amount of 'resources that can-be .7
expected to be available for each faculty. Each facur lty fOrther knows the achie-
vement of,for example,teaching is -the most recent time period, -both in terms of

_ a total value and of the distribution of achievements In-each institute of which the
.....:- facility is composed. , .

The second step is to make an ideal resource allocation corrospiinding to
the achievements. This allocation is ideal because it assumes full resource -

flexadlity. The allocations Of two consecutive;years can be illustrated by-a sim-_
.ple graph (Figure N. 9.1). - -

_
...-

- The 'sloping line divides the area into two parts. Any point (like B) lying
abjoye the line is a candidate for more resources, versus any point below the '

. . -line (like A) that must give up resources. Points On the line "(like C) are status
quo; their rr...-eresource quantas are neither increased nor reduced.

-.

The location_a_ each institute_in the area can be determined by plot-
ting thelictuacresource allocation for time period't-I along the horizontalIxis

- and the computed (ideal) allocation along the vertical axis (Figure IV. 9.2).



Figure -IV, 6,1

Amount of resources
allocated at time. t

Unfortunately not all types Of resources can be transferred from-institutes
. . , .

. ,located below the break-even line to institutes located-above the line,' only a. ,
certain amount of the excess capacity can be expected to be released-during the

4-^*time period t, ,... _ :-,-- -
_ . ,

,Figure,1V..a. 2-
_ t
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If it is impossible to reallocate resources, then any point below the line
is unattainable. Instead of reaching point A, point A' is reached. In general a
point somewhere between A and A' can lie reached.

able

Several different approaches play be taken in order to reallocate the avail-,
resources.

All institutes demanding resources can be ranked according to 44-size-of.
.-their demand, and we can then start to satisfy the demands from the top -end;

_ "This decision rule will give high priority to large demands and low priority to
. -small incremental demands. - .

Another approach is that all demands for additional resources are reduced,

by a proportion equal to the ratio between the total available4 amount of resour-
ces and the total tiemand for additional resources.::

The first approach has the clear' advan4ge that it recognizes the fact that
the only way in which an institute can increase its teaching outpUt,, when the
nurnbers of employees are constafit,is by an equal reduction of the research ac-

-

tivity. Thus,the larger the increase in teaching output, the lower is the research
output, and the longer such a situation prevails the More Unsatisfactory are
the working conditions.

The second approgch-looks fairer because ..all whO need resources
must suffer'by the same proportion, that ii. e;re'ryhedy gets something." Howe -_-

7. 'OS ),

ver one must --in general, expect that a good deal of the total available resources
is allocated to institutes whif only reqUire small increases in their4resources;
thus from a totalpoint of viewothesedond rule favors slow-growing _institu-.

-4- - - 'tes.-

In order to improve the situation for the rapid growirig-institutesa third
approath may be deSigned. ,A Poptilar.explanati on of this rule is that the break-
even line is tilted upwards se that. fewer demands- points remain above the-line
(Figure IV. 9. 3).-

Ace,
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Amounts of resources
of time t

a

Figure N. 9,3

Modified break-even lint

Initial break-even line

///

/
/

AMounts resources of the: t.1

A Mathematical Treatment of a Payment System

The proper infletibllity correction factor can be determined by 'aolv.ing,a
set of mathematical,equations

Asiume that pt_i 'designates the, PerfOrmance of the i-ta institute; in the
most recent time period (t -1), and that CFt, is a number that transforms the
performance unit to a.portion-of resources,' that is CFt ,. .. Pt -1

The fatal 'resource alli;caifOn to the i-te institute then becomes,

bt, = 13+ . CFt .33,t_i where Bt

is the total available, amount of resources

B bit i t

.The marginal .resource, allocation-now becomes

b ,b of which some are positive, 'some negative or zero.,t t-1
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Assuming full resource flexibility we obtain

J

B'' = A't t

B't - (b t tb i
-1) for all positive differences.

A't - (b
i - bt-1) for all negative' differences,i t

If full resource flexibility does not existand 04. designates
that may be released in one time period, one obtains

,-B" .0( A't`_ B"t < Bst
.Since B" is less than B't' not all institutes having positive-marginal can have' t

their demands filled. 5 ..

the proportion
k,

The first proposed decision rule in which the largest marginal
filled first is thus equal to aranking of all positive values of bti - bt"..
to sizes and a subsequent' allOcation of resourcesuntil

(hit -
t'= 1

) becOmes equal to B" . A' t

demand is

1
accordillir"

The remaining institutesf or whichthe nnrginal is positive do not obtain
any marginal allocation.,

The second decision rule in which everybody gets a proportionate share is
equal t a marginal allocation of*

"O(.
1 t

(b - bi ) for (bi
t- 1 )4> 051't t

The 'third decision rule in which the break-e e.t Sine is tilted upwards is
equal to an artificiaincrease of last yeare.resourCe allocations (1), that is, a
fact,,r /3 is introduced so that

B*=E(bi -8 bi- )1im `-13bi 7 0t t' t-1 t, t-1

t-1 bt-1

ifo(bt14
.° for all

b 0.t bt-i

Since B'must equal A4 one value of 1 can be determined for which this is
true.

(1) or ,less -credit is given.for,last years performances,
4
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13 is, equal to 1 when 0( -is 1 and it reaches a value equal to max bit
when a u e. when no resources can be released.

bt
-1

The third decision rule will lead to a modified total resource allocation,
which is equal to

bt u bt -.bti -1 (1 1) for all

institutes for-which bt t 134t-1 0 ; for the remaining

i_institutes for which bt - 8 b i s less than 0

,themew total-resource allocation beeemes

bi if .e, bi bit -1 t - 1 t _t -1

b t
i

u bi if ,f( hi bitrl t-1-
bi 'I bi > bit-1 t-1 t

The computation of the modified total resource allocation can in all cases
be accomplished when each institute knows the following items :

The total available budget* Bt

:The total ich5eirementilast year Zp
t-1

iLain year's budget
r

bt
-1

"Vastyear's achievements pt -1

The resource -release factor

The resource inflexibility

(scarcity) factor

'Some possible consequences of applying a payment system
_

Although the.implementation of a payment system, as a basic decision rule
for resource allocation to units of an organization which are more or less auto-
nomous, can result in a great improvement of the administrative_procedures,there

-are 'at 'least- a few organizational iziiplicaiiors that must be considered.

The first implication is that a resource allocation rule based on peat-
aehievements renders it impossible for a subunit to approach the central deci-



a

sion-maker and demand special treatment, because one thing another is
turning out less profitable.

The fact that each subunit uses its own preference, or objective function
when planning makes it impossible to argue in terms of this when negotia-
ting with the central decision-maker.

Thus if the leaders' of the subunits turn out in general to have a high risk-,

aversion it must be expected to be difficult to implement the decision rule.

The second implication is that a systeni which allocates resources based
on the achievements of single period may lend itself to quite a good deal of
gaming between the subunits, particularly; immediately after thb implementa-

tion.

The policy .an institute may apply is to largely expand the teaching acti-
vities in one year, thereby secu-ing a large increase in resources, followed by
several years of very low teaching activities, in which the personnel can engage
in activities of higher personal interest. The lower the resource flexibility is,
the longer can resources be trapped in the system.,

. One way4o overcome this calamity,, at least to some degree, would be to
base the resource allocation on a weighted average of the perferniances over a

couPle of time periods, rather than on the performance in a single period.
_

The high degree of simplicity,of the ,'Paynient" decision rules,compared
to plyning models based on simulation or mathematical progrlamming,leads to

the question whether or not the payment' decision rules could be applied more

generally; particularly at higher decision levels.

A full appreciation of this question is beyond'the scope of this paper. _t
must however be emphasized that a payment decision rule in a largeircontext
has three main deficiencies.

First of all it is impossible to use the decision rule to compute the proper
resource ceilings for each of themain sectors of which thetorganization is
compbsed. This inability is partly due to the fact that the total amount of resour-

.
ces is limited and partly to the fact that the payment decision rule assumes

that the available resources can be put into operation readily and without any
delay.

The second deficiency is the fact,that the payment decision rule assumes
that resources are employed in constant proportions. It is thus impossible to

substitute one type of resources for another.
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Thirdly is a large scale application of a payment decision rule 'actually
the adoption of a lailitez-faire policy? The full consequence of this policy is that
no scarcity exists at all. .A. laissez-faire policy may however be good enough_
if the area which it is employed can be isolated from-other areas and proper
overall limits for its activities can be established by other means.

- -An improved decision - making procedure

The purpose of this section is to descrihe how the analyses of the previous -

sections. can be utilized in the design of a more approprMte-decision-making
procedure. :

^ .

Figure IV. 9.41s a schematic chart ofthe-currentbudgetaryiecision making
process. One notices that approximately one and a half yearselapse from the
time when an institute calculates its demands tAfthe resources are available:

This delay causes several difficulties, as the budgetar'y period is one
year long and -the cycle is one and a half years long'. ArtiunciDecerober - January
each year the institutes are initiating one planning cycle and at the same time
making final adjustnients in the plan from the previous planning cycle.

Workini on two sets of plans-at-the same time feguires a:gciod deal of
manageriateiqiertite,_ which most institutes lack. _

JOe of the objectives in the design of a new system should_ thus be to reduce
the time-delay at the lowest level of the budgetary hierarchy. 'Other oojectives

,:-
are la separate the strategic andthe tacticalPlanning,phanes and to apply a total-
budgeting procedure to the extent ins posiale; at well as to mike as much use
as possible of all information available in the rollinefourt)mar, budget." and

...

resource ceilings.

- Figure IV.% 5 shoWs how theproposed budgetary procedure woiks.The most
pronounced difference between-this procedure and,the one currently being applied
is that the initial semi-strategic planning-at' the university level is removed-

-.
tiom the tactical resource planning and-budgeting process. In fact-the strategic
planning is assumed to take place and independent of thetactical plan-
ningi but of course-connected to the.latter kind of planning 'through the specifica-
tion on guide-lines etc;"

. -
,_ The budgetary-process is initiated in February each calender year

_

by an "opening bids' from the. Ministry of Pinanee, specifying resource ceilings
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for the fiscal year beginning April 1st the next year, and the following three
fiscalyeari. As :an be seen by Comparing Figures IV. 9.4 and IV. 9.5 this is
an extension of the current practice.

As soon as the Ministry of Education has received the total resource mi.--

4

Hugs for the university sector it- initiates a similar procedure of compUting"
"opening bids" for the resource allocations to the different universities also
covering a four year period.

Finally sometime-is the month-of March or April each universitrin turn
perfornis a completely identical preliminary resource allocation to the sectors
of-which the university is _composed.

The tool to be applied at each level car. be a resource allocation model as
the decentralized resource allocation procedure describedby RasmoNcon (1).
Each decision level estimates forecasts for the deinand for service in terms of
sector totals. It is essential that a total budgeting procedure is applied. -1-

Through the Months from April to the end of June the three abovezmention-
ed decision levels engage In a -aeries of budget modifications and modifications
of resource ceilings. 'This process is eased by the application of informations -
contained in the shadow prices corresponding to the scarce resources, that is,

-; the reallocation goes on until a state has been reached in which the shadow prices
I. are approximately equal in all sectors. This state is called the optimal state _____ _11.

- -_ -and the resource aliocatiOns the optimal total resource animation. ,--.....,-.._-....:-.........,_
_____

I __

apps
--- _ -

From appr ely July to October the computa-pni-sifeW-a-brilited-,

. ... 1
into the standard formats employed by the legislation and hype end of October

_the plans are ready for presentation -in: the parliameitt,:_which is a statement
of the amount of resources proposed for each budgetary sector and unit.

=
= -: From November and until April the subsequent year'thebudget proposal

..
. -,

may undergo modifications' in -order to incorporate amendnieits from Members _

of the parliamert. _ --
::- ,

It is noticed that the determination of the optimal resource_ ceilings takes
- __ .place without much involvement from the decision-makingunits inside the %mi..:

veesity; This is because the-process iii this has to do with ceilings-and...... -.: ...,

totals and not with specific progiams or ideas. - .
: - -

However when the top decision-making body of the university (the Konsis7
- - 4boof,rsrKr-1-* -

CO Chapter 7-
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torium) solves its decentral resource a".cation model, it must necessarily
know quite a good deal of what the institutes of each faculty expect to do in the

future,.in order to know the technical coefficients detcrthing each faculty. This
knowledge is transmitted to the Konsistorium by the representatives from each

of the faculties, during the course of the determinatiod of the ceilings.

The decision-making rule to be applied at the three above mentioned deci-
sion levels is based upon_ future expected demands. As it has been empha-_
sized earlier this decision rule is insufficient inside the-faculties of the univer

.
sity because of the rapid chances in the popularity of the subjects and courses.

At this decision level a decision rule based on past achievements-ii recommen-
did.

The reference period is a two semester period. a spring and a fall semes-
as shown in Figure DT: i 5, from February to February. The performance or

achieveMents in terms' of the objectiveldnction,-for example teaching. in this

period is the basis upon which the resource allocation for the subsequent fiscal
year is determined.

- -
If it is-assumed that the work load over a semester_ is reasonabr, constant,

_ -
then the performance measure for each institute can be estimated already
around October_ The total amount of resources for the faculty-to which
an institute belongs is also icnown!with a relatively high degree of certainty
at the same time.

-Assuming th4t- the general resource flexibility is known for the faculty,
each institute can now apply the payment allocaTionrelrand estimate the likely_
size orrs supply of resources for -the subsequent fiscal year.

.

Dory* these five or six months_the institute can planthe courses it wants
.

to offer in the Coming semesters as well as the proper staffing. .

This =eduction ofleatt_time is a-reduction_ of approximately 1 : 3 compared

to the cUrrent-procedure, thus it must be assumed that better-planning and less
dissatisfaction is a result.- The payment allocation rule and the evaluation pro-

.

cedurei; permit_the institutes and its employees to estimate the immediate future. -

with a high degree-of certainty and confidences a feature completely missing in
the current planning and budgeting procedure.

When the reference period is-closed by the end of December, the central
administration or another administrative body performs a computation of the

182
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actual performances_ of the institutes. In the months of January an-d February

01.

-Ar,woreg,e,eve,

the-administration applies the payment allocation rule in the allocation of resour-
ces to the institutes.- '

.

Since part of the resources to be allocated are assumed to be released
during the course of the fiscal year, only the marginal increase is available at
the beginning of April. This calamity is overcome by the establishment of a
priority list of those-who are going to receive resources during the fiscal Year,
as well mt the amounts. they are allocated. Thus part of the demand is filled
initially and Parkas resources-are released.

By the end of February- the - faculties should be able to publish-a list of the
achievements of the post reference period as well is a statement of the total
amounts of resources allotiated to.iach institute and department.-- _ -

to.

_

.!!

- This - statement should preferably include a brief statement of the general-
flexibility of resources as well as:the deielopmentin supply and demand for tea-,
chiag. The main purpose of these statements is to ensure that every involved
party is informed about the ways in which the tinal allocations have been deter -
mined as well-asllte situation in general_

A flow chart of the decisiOn-making process at the Konsistorium is- --
given-in Figure 9.6.- This mart also explalno- how the planning model is
revised during the-process.

The exchange of information

%Chen the strategic planning and the tactical pIanninghave to be performed by
different people and at different times one is naturally led to the questiOn how is
information exchanged-between the. twoilrozessea*?

One is easily led to the conclusion that one of the-reasons for the current
frutitration is that wrong infoFmation is available at wrong times: hiany'writers
on strategic planning emphasize the necessity for written strategy goal forinu-
latiotfateaineansto inform others about7a decision-makert attitudes and inten-;
tions, The resource requirement proposals made by-the-institutes arilan
tion of the current budgetary-process -contain-many of the abovetnentionedpro-_

perties; yet they fail to work as intended,,,liecauseno infOrmation ,is fed back.

An improved tactical planning (not decision) proCedure -is a good--Start for an
improved flow of information. Figure 11L-9. 6 is a schematic plan on how informa---
tion relating to resoureeallocations may be disseminated-inside:Vie university -



.

in connection with the tactical resource planning.- The procesi is-expected to be

repeated annually beginning in the month of April, when the first (tentative) re-'
source ceilings have been received from the Ministry of Education.

-As soon as the-central-administration of the universitthas received the
tentative resource ceilings it solves the planning model,- using the new demand
forecasts. The technical coefficients of the model are those used-in-the-last so-'
letion-of the previous year. _ , _ -

The resulting plan as well as-the-assuniptiona,the and the demand
forecasts are presented to the top decision- making body of the university (Kon,_ _

sistorium). The shadowFIces-computed'are returned to the Ministry of Ecluca-
------tioriTer-their further planning.

_ . -
When the Konsistorium reviews the initial plan some oemoreinembers

must be expected to have points ofserlous criticism'
_ ,

The "next evcilutioestep is a- careful anbIcs/.s 'the points of-cr:IeLerelanddis-"-
satisfaction. Some of the forecasts might be considered to be too pessimistic or
optithistic, some of the technical coefficients of the model ns,*.requis*eedjust--.
meats, even the platinint objective nily requir an-adjuStmeri:In-any case the
revision process involves the administraticiries well as one or more members
of committees, deans of faculties etc. In order to gather information and to un:
del-stand the argumentS, the planner must meet fa,ce to face with the -parties-

.involved. ;
. ,

Formal written communication is of little value as Tong as.the main activity, . ... .
*.--h-A=.6_ ----is;to:fearch fir a feas%Tet.solution. ...

Every time ceilings, assumptiont, forecasts etc. have, een modified or
. , * -3,revised the planning model is solved all over again and the Konsistorium 4 cal, -

.
led for a new meeting anTI possibly a new revision. ...

The planning procedures developed- during this research project are opera-
ting so fast on a-modern computei----that many-revisions may be Made during the
course-of a meeting or when-the Konsistorium breaks for' coffee. 0

-*S

The members of the Konsistorium are all faculty members and students
belonging to the various institutes and _departments, thus a ;emit of it meeting is
that information is spread. Not only does a representative from one faculty know" -*

. -
how his faculty is affected, but he &Set in fact also have access to informatfon-
on how all the-remaining faculties are operating and he has a good ;standard for
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Figure pr.9.6'
"MAJOR STEPS- IN THE PROPOSED WO-LEVEL
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comparison. He can see that his faculty is not the only one suffering from re--
source scarcity, and he can see that one reason for ethers, possibly betteirachie-
vements is that they have organized differently,

Some comments on strategic planning in a university-dysteni

It may"occur thit the result of separating the strategic and the tactical plan-
ning is a much easier °iterating tactiral resource allocation procedure, Hopefully
this will be the rem, t, however it would indeed be very naive to assume that all
troubles-wither away."

The intention has been to design a budgeting procedure-which canbe adminis-
_ trated, that is, to design. a system in which the goals are reasonable well spe-_ - --

cified, so that othets apart froni the,keydecision-makers can work upon the
issues. _ .. .

___...-.____,....-______

Political actions, infights,. organizational tensions, and Conflicts will
Continue to be a vivid part of the life of the universities, Although many of these

problem's, appeai as resource problems,- they are mainly, problems relating to
r-the arganization's-life and goals. her problems have to be solved by the mem-_ -

bers of the organization and not by the Idiiiinistition.

However most Cif the issnecs have a strategic nature tfecause the-way in

which a conflict is solved influences the future states of the organization. The
Strategic planning is not performed by the formal planners and administrators

but by the various committees workinipermanently or. -ad-hoc-in a university.
, \The cornmiitees-are and will in the future be very important-bodies,

not'unly beciuse the- committees through the strategic planning-esfabliah the

guidelines,: lint=equally becau-se the committees are the forum_ where both
f _

students -and faCulty participate.-. ,

A partiCularly important cenunitte_e-intheflanish university system is the
study committee,, ;which has-anaqual resresentation of students and faculty.
Each of the attar courses has its own study committee, and it is estimated That
the total miniber_will bt around 100 when fully implemented. (See Hammer-Jes-

ypersen, Chapter-2)., ;These committees are a result pf the students' recent poll-
tical activity-,:aridthe main, purpose is to- secure the studentetinflUente on their
study and the curric-ulae ;;:r -

In the light of the current attitude_of-the stndentsit is likely that_the stu-
dents will try to expand their poiver beyond the areas mentioned above. Akttgfugh
.
-...... i

OS,
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the studentS recently have gained a c'nsidera ble amountof influencesthe faculty

sooner or later will react in order to secure their interests and goals: in the long
run.

-

The study committees can engage in two activities closely related to the,
tactical planning ?One activity is a contiououSevalultion of the courses of
interest to the students as well as a revision of current courses_This_ activity

could be an excellent guideline for the institutes when they plan, their contriliu-
tions. _

.

- The Secid activity, IvIiichinlact could be.a part ar-th-e&i.foi.rna'nce:`eva-
luation process is a careful revisiOn-orthe-cOurses particularly directecitoWards

-
_

the possibility of reduction of the number of courseszhaving an almost identi-
cal "content. .

The revision process could include an option through which the study-19,0m-
_

-mittee. qould deny-performance certain courses,certcourses, being particularly-bad"
-

one-way or another. .

-
_

Summary

This paper is -initiated by a liseussion of the-differeneeS between strategic
lovei - .

and tactical planning. It is empha Axed that'strategic planning deals with thefor-

tionOrorganilaticinal objects v ,s' and jeng-ringe goali, and that tactical plant
ping s the_rneansby which the,opetatien of. the orgaidiatioit-is controlled in or:,

t-.der to reach these goals.

It is stressed that succesful is ctical. planning (budgeting)

specified strategic guidelines:
4

The following section dears 4 ith resource flexibility and uncertainty.- It
explains why these: issues mustili considered i when planning, if the wiete-ofre-

souttea-is-to-he-minimize-d710 tisTo7r-educe risk-exposure and to absorb risks _

J.., are also discussed.' -
Tasel budgeting is Clair ed to.be superio-r to marginal budgeting at' aool to

. _ . -

secure_thebeereverallnr-sievements of the system- It is claimed that aproper
design ofa ifecentl;Ytzed budgeting procedure can-reduce the central require--
'meta for:aata ai minimum. =

_Decisic t rules based upon thebest satisfacticin of futufe- expectations are
then briefly touched, An-extensive coverage'of this subject is,giv_en elsewhere
in-this repot by Hammer-Jespersen and Rasmusen,,
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Decision rules based upon past achievements are then discussed as an effec-
tive garage ;jai tool to be applied when central coordination:has to be reduced to- ,
a minimum and/or when system behaviour renders it impossible to forecast the _

likely state of the futUre.

A payment decision rule is proposed and three differer t ways in which it
can be applied are explained. .

Following the analyires;a new budgeting procedure is proposed It is ex-
plained how the strateii-c-irdr tactieal plannin_g are separated. It is explained how:
the two-level' planning technique can be applied.in the annual allocation of_resour -
ce ceilings and how. this is accomplished in an iterative we/. __

Two level planning is applied at the higher decisiOn-making levels, where -
planning in terms of` totals can be made and whore reasonably accurate forecasts

..... -
can be ma .

-0:,_

The payment decision rule is- proposed'to be applied-at the institute level_
where the uncertainty is larger and where the involved parties hive means by

--,-- .-- -
_wiiich,thi-ebirrie=thoices of the-students can be influenced and changecL_

. . - . .
: __ _ - . _. _

`Information on what actually goes on in the dysteni and how decisions are. -
_ .

reached is essential it themembers, of the organization shall understand,holy it, .

operates. The final seetion _deals with the way in ivhichinformation can be disse-
minated

- - ,- -

iirrthecourse of the planning, process, as well as how informationmuSt
be gathered to make the' model work,
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Chapter 10
. A POSTSCRIPT ON DECISION STRUCTURE \

by

Dr Arne Jensen

46
9

When you try to assess the outcome of the studies carried out and

the consequent methods developed;' -the heart of .the matter must be
whether these.methods are-suited for application under different conditions.

Wenre again facing the 'classical Problem "the past, the present, and the
future'''. The studies were carried out with the support of analy-ses of Orguniza-'il,
tiona that-are results of "the past".

What is considered important Sandleisliaportant is greatly influenced by
-

"the, present discussions of thenituation"..r-,-

The usefulness of the studies will depend on their ability to be imple-.

raented in unknown.":future".,
_ I
In order to evaluate the flexibility of the ideaS developed, I am going to

discuss their applicability op "the university of the future ", as I seeit at the
present. 07

,General.:Views

Before going into details ahout such a future university system, I want to
briefly state SOmeof thilundarnental,and general rules that are characteristic
of University systems today, and in the futtire. Here you have to make the re'ser-
vation thit thiS is howl having grown, p _as a member of the Danish society
with its limitations --perceive them.

,

1) The second law of therMo-dynamice, that entropy increases in closed
- systems, also applies to a university system,' owever much energy a univer-

sity system contains, its availability will to d to fall if it is a system left to it-,
self, Entropy increases., *

2rSoMe day it willsrun out of available energy and stop doing work unless
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--you are going to fearrange things,as quoted by David Allison ("Organization
. .

for Innovation" by J. A. Morton).
4

~

.0, r- Maxwell drew the.attention to the fact that "the second law of thermo-dy-nlo...... ...^-
0 ' tnamicS about the growth of the entropy could be infringed if such reorganiza-.

. -tion could take place by means of an intelligent creature. called "the demon".
..,

The First "Demon" ...t
- . ..

t. In order-to-survive, a university system must be able to pick up relevant
ideas from and establish relevant pro-bleats for thesociety it serves. In the
system there Must be a "demon" that secures this. Otherwise the second -law

Lof_ther-mozdynamics,- _growth_oklhe, entropy -* will destroy it in practice-.. . .if not in a literal sense. .

0'1`4" .
1.`,".But two other` poSsibilities

-
do exist -"possibilities that may not require- ...

such radical intervention in the daily function of the system as the first=men=
t'ioned "demon!! seems to demand., ;

The second "Demon"

The university system has a ''demon' that secures that ite management at
':-'1.-P,::-, '

anytime makes-fulfusie of our knowledge and ideas withir management 'studies.

Although this qther..."demon" .does--net-reiuire--quitethat much from .indivi-

dual memb 7s of the.university system, it is difficult enough to keep it alive
within a"university system that - according to its,natural task - is sluggish.

Therefore, there is-every reason to supplement it with

A Third'"Demon"

It looks up talent, i.e. , either directly hires talented and creativ, fople
-- or sticks strictly to rules which enable you get people with great tal, creati-_

vity,_ and'motivation for,the goals of the -uhiversity system in qu

-- If we do not wish to utilize one of these three !!ciertionsuswe will'have to

find a fourth and/or fifth' one,that,- with`certainty, is able to break-the laws dr
nature which also govern the university systems.

-3) When organizing university systems we have to use our experiences
, .

with respect Iv cariying out scientific Work, and especi the-methode we use
-, when solving complex problems.. I

4 r -t 0 -
,. 4) But we also have to build up an organization That is able to adapt to and

-- .
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change with its environment. It is essential to make sure that the Universities
are ableto adapt to and change with the environment and do kin such a way that
we reach planned change and growths in these adaptive processes.

P

5) But how do we measure the "tem erature" of the organization design and

planned change of our university systems ? We have to 0 further than assess-
ing the effectiveness. But considering the economic'prfiductivity andtthe human

satisfaction within the system is not a sufficient criterion, either. We have to
reach an ecological criterion containing more than the sub-total of these two cri-

terir, and W.G. Bennis(1) has, pointed out "the need for better criteria for judg-
ing the effectiveness of organization design and planned change, beyond those

Of economic productivity and human satisfantion,to the criterion of their ability
Lo adapt and grow". -

6) In order that this system constitutes a souna:part of its environment
a coupling between the system and its environment has to be carried through.

Seen from an Organizational point of view, this couplingjtag,essentially been
tied in with the coupling between a limited number of top people in the_uni--
versity management and representatives from the environment,whereas the coup-,.
ling 'so crucial for the soundness, between,the university system and the en-
vironment at, the Jaily level,haabeen more or less left to the initiative of the
individual person which is not always sufficient.

«With the complex university systems prevailiOg today it is ,necessary to

implement rule's ensuring that such couplings organization-wise:take place at a
low level and that the couplings at a higher level between the system and envi-

nment- -do not restrain but promote the desire, and ability of the.system to live

with such'couplings tO\the society-surrounding

This - when developing the university campuses with which we are living

today - requires certain organizationarmeasures'of a !more advanced kind than
heretofore.

The building-up requires a structure that is able to couple together units
geographically remote and able to overcome the communication problems pre-
vailing among grOnps geographically or intellectually remote.

Where you have a gbnuire desire for establishment, of communication,

(1) W.G.- Bennis, Changing Organizations, 111-c draw-Hill 'Book Company, New-
, York 1966.,
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persons must -gitigraPhically-wise be brought in close contact by means of joint
taws. Simultaneously, the scattered groups of people must stick to the aim of
their central mother organization. They must have the support of the mother or-
ganization, both organization-wise and management-wise. The university sys-
tem will-profit'from the establishment of a organizational closed democracy
within its inner world. But the system has to be coupled together with the envi-

.
ronment by means of a direct confrontation with reality, viz, the demand for a
geographically close contact with the environment.

The direct, geographical-contact between various specialists and the repre-
-

sentatives of the environment by means of a joint project has preference
to the organizational advantages obtained when completely centering persons
with mutual interests - which very often is the result of a university campus.

An organization able to live up- to all these demands will be- humm- ing
with realistic ideas, realistic problems and easing the job of the "demon" that is
to secure the- persons of high talent Within the university system and to see

.that proper man is in proper place.

Specific Views

Within this view the decision_ structure of the university system has to make
sure that it fulfills its responiibilities with respect to at least the following
six tasks :

1. Establishes a contact surface to the ministry,

2. Establishes a contact surface to society.,

3. Establishes policies_for the student body.

4. Establishes policies fOr non-academic personnel.

Establishes policies for the two groups of academic personnel i. e.:

5. That part of the academic personnel whose goal it is tc acquire scientific me-
thods, partly to make sure whether they are creative and in the end able to
prove their scientific abilities, and

S. That part of the academic personnel who have already proved their creativity
and scientific abilities,

1"'
Re 1. To prove to the authorities that the aimed at goal& have been reached, and

to formulate future goals within the areas of education, training with res-
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pect-to-scientific-methodsi--incentives-for-creativity-and the -carrying--
-through of scientific work and, finally, the ability to -.in due course -
advise the society of the results obtained.

Re 2. To make sure - possibly by means of an organizational coupling between

the university and society - that at all times a dialogue is taking place

with society where the university staff.by useful confrontation with reali-
ty,utilizes already obtained results and gets iftkpiration for further re-
search and, finally, gets the courage and strength to do its utmost in
order to get the results recognized in spite of the scepticism of the envi-

_
.ronment - no matter whether this scepticism is named impossibility or

uselessness.

Re 3. To support those persons-no matter whether young or old - who want to
gather knowledge by letting them get' an insight into the way scientific.
methods are carried out, and by helping them to become familiar with the
tools to be used when they want to utilize immediate or later acquired
knowledge for advancement of their intentions within their specific

f interest. 0.000,001

To establish a secure place of work with possibility for taking pleasure in
both small and big things connected with the work.

Re 5. To establish the security and the I.. isure of work that partly ensures that they
are able to do their utmost, and partly sees to it that they,_ even if they
are not able to realize their goals, leave the place of work with a back--
ground that will open doors for them elsewhere.

Re 6., To give them security, pleasure of work and reasonable support in order
for them to realize their goals, whether one believes in them or not_

The research worker's meeting with the student during the process of
learning will very often, by means of disclosing lack of knowledge, create
incentive for further work leading to a systematizing and stabilizing-of already

obtained results which will prove to be useful for further research.

When, during the process oflearning, a dialogue between two parties is

taking place it will, furthermore, create an indirect contact surface with the
environment - a surface that is largerithan the research worker as an indivi-
dual person will ever be able to create. This, although the contact surface may
be incomplete, very often causes stimulation and creativity.
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thie--sliblildotM-Id-6--estimate the indirect effect of the research worker's
observations of reality through a group of students. In the same way, one should
not underestimate an incomplete version of the research worker's working
methods, 11.s e of tools, and strategy, and one should be very careful not to over-
estimate the importance of the smooth fascile veraion of already acquired know-
ledge.

Measures

I have learned that a small group of in persons, for instance 5 - 8 people,
in many respects will achieve the best results, and I take the liberty of genera-
lizing that one representative very rarely is able to - in a fruitful way - repre:
sent the viewpoints of about 10 people or groups when each possesses his own,-
individuality.

On these assumptions the organization requires a number of levels that 4_
least are equal to logarithm N/logarithm zn, covering a system of N persons or
groups through committees with representatives of each. For the mentioned m-equals 10, a number of levels bigger than logarithm N is reached. For N = 1000
you get 3, for N = 10 000 you get 4 levels-in the decision process, which it should
give reasonably direct communication. If the transfer of information is weaken--
ed through the levels, this has to be counter-weighed against the weakening ob-
tained by larger groups in fewer levels.

Data

The application of-quantitative planning techniques often leads to a severe
lack of reliable data, which implies that the planning results often are ofless
value_because of a prevailing uncertainty.

It is of great importance to realize that one of the most effective political
weapons within large systems is the willingness to produce and provide relevant
data for the rest of the system.

Much of the current lack of data within the university system is due to the
fact that few have found it of any value to collect the data, when its use is nqt
apparent. -

It is important that each subsystem does see the advantages of collecting

ft'
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Mid-submitting data, if the outlined planning models shall ever be a useful tool'
in the day-to-day operations. This work should be carried out around a data-
base, which can be accessed from all levels. Those who do not cooperate in the"

gathering, or who submit heavily biased data must be made to realize that, al-
though they may be able to make short-term gains, the long-term effect will
turn out to be more negative than positive.

Attained Decision Structure

One possible form of organization is a project-orientated organization
where the projectsar e either educational courses or research projects or coup-
ling projects between the university and the environment:

On this basis one must imagine a university system with separate decision
points for the following four areas : education, research, coupling with environ-

ment, and operation. Each-of these areas will cover a system of decision points
in several levels in which the single case is going to start at the lowest level

--covering all-people-influenced by- the -case -and, -firolly,_ finish at a level not too
far from the starting level: Each area needs a -vice president who looks after
the structure of the organization, and the rules applied within it,- in order to
adequately fulfill the university system's goals.-

The four areas are covered by one Senate or.a koniistorium which gives
advice to the president about long range planning^ general personnel policies,
investments, and negotiations with ministries and other public authorities. Be-
sides the economic and human factors the senate and the president also super-
vise the ecologic development of the system. The senate has to carry through
the results of these negotiations including the society's requirements to the
system.

.

It is supposed-that the groups represented in the given decisions are not
able to majorize each other in the decisions influencing their life, It is further
Supposed that the decision point uses a system of standing and ad-hoc commit-
tees for its work to assure the same quality and attitude in these matters as in

_

the education and research work, i, e., a greater use of the scientific strategy
applied to the solution of great, complex problems.-

Itis also supposed that each case in a decision point at least is going to be-
handled in two meetings assuring that the administrative system,not later than
during the second meeting,is able to attach the case with its consequences

directly and indirectly for the university system and its personnel.
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Application of Hammer-- Jespersen's

Simulation Model; Chapter 6

In the simulation model in ,Chapter 6 with the mathematical outline Hammer-
Juspersen has shown that today it is possible and administratively realistic to

carry through calculation of consequences-of action in the daily routine. The
costs for these calculations are so low thatitl is possible to use them in the
above mentioned, required attached illustration of consequences of case's brought
into the decision system.

This effectiveness will influence the kind of communication for the decision

organ and-its ability to act. -In this way, it will itself,for a given decision struc-
ture, decentral4e the power within the university system in question. During
a short span of time one obtains information on the effect of various viewpoints

_ _
and actions, and the attention is concentrated on the more important harts ofthe .

decisions. In the same Icay, the informatiOn on the real conditions within its

own areas and within the areas of other decision orgars will lead to a stabiliza-
tion of the development towards long7term diiPositions,with those advantages
for the system as this will involve. 0-

Application of Hans Jorgen Rasmusen's

Decentralized Planning.Model, Chapter 7

The work of Hans Jkgen Rasmusen on decentralized planning, Chapter 7,

and the mathematical outline, has shown that it is_today realistic to introduce
such a system at the planning level, i. e. the level of the senate in the previously

mentioned deCision system, in order to allocate resources to lower levels of the
system over a period of years.

The model willtrespeCt the constraints in the university under considers-.
tion - both budgetiry and real constraints. It also naturally satisfies 'fixed poli-
cies such as agreements with the different unions, as well as externally speci-
fied administrative or political requirements, whfchare so well described by
Jens N. Christiansen in Chapter 4, on budgeting, economics management and
planning.

The model uses as input a series of parameterserelated to the present
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situation and its development through a.series of given forecasts. This can automa-
tically be drawn' from Hatnmer-Jespersen's simulationmod61,- or after care-
ful study of Hammer-Jespersen's- model be fixed by the planning authority.
The model delivers as a supplement to the concrete allocation of money, people,
and znaterial.a set of so-called shadow prices which are very useful tools in
the discussions with the surrounding and ministerial levels, but even more im-
portant in the internal discussions at lower levels wheile one has to live with the
given resources and formulate new policies for the periods to follow.- .

The-selection of'model constraints is of Paramount iinportande in the de-
sign of 'the idodel,Constraints andparameters have to be carefully discussed and
adjusted to the university or faculty system under consideration. This adjust-.
ment ought to be carried through under the auspices of the planning authority
going.to use it. In its given form it has not yet been through such a procedure,

- even in the case'of the University of Copenhagen which has been the basis for
this formulation: One possible revision procedure is outlined by Rasmusen in

--Chaff& 9.
The decentralized planning model in Wits general form will even be applica-.

ble to higher decision levels than the level of the senate. At the level of the.mi-'44-!'
nistries it can be used.as a means to allocate v.tsources to universities or re-
gions. However/ before it'is applied to this*peoblem.k carefulradaptation, as
weir as experiments,must be carried threugh by the-authori'y who is going to

_use it as a tool'in the annual budgeting,

Both the simulation model and the decentralized planning model asSiime
. -

that rasonably accurate predictions of the future can be made available; the
more uncertain the data is, the less valuable are the - results obtained:-

In Chapter 9 in the development of a decision-Making process, Hans Jitr-
c;

gen Rasmusen has been dealing with these problems. In cases, where the uncertain-.
tis pronounced it is proposed to apply a dynamic decision rule, in which the
last /ears achievements are the main basis for the current resource allocation.

This decision rule cannot be assumed to be applicable for major long-range
decisions, but it can:Serve as a useful tool when dealing with the subsystems.

In times where large changes and problems of adaptation do exist between
the universities and their environment ,itis of paramouht importance for an in--
volved parties to continue the work which has been initiated by these studies in
institutional management of the higher educatim.



The decision structure and its associated administrative systems, which
we have inherited.from the past, can no llonger provide a stlficiently rapid adapta-
tion, if a reasonable level of stability is claimed.

The verbal debate is too slow a means to solve the problems if a smooth
running system isAlesireil in the rapidly changing. and growinguniversity sector.

It is necessary to introduce new rules of governance and new administra-
tive systenis.

The Danish CERI project contributs a set of models and procedures for
this very purpose.
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Appendix 1

ENGLISH SUMIARY OF WORKING REPORTS AND PAPERS
(June 1971)

CERI-Report I : Hans JOrgen Rasmusen, Analysis of the Social Science Faculty.

at

Budgeting. Jan:. 1970. s, ,
(Analyse of Det Rets- og StatsvidenskabsligeJalcultets budgettt-

1

ring) in Danish, pp 26.

The-report-analyses how the social science faculty develops its budget pro-,
posals and how it,'-allocates resources made available;

The study is based upon data covering the period.1.967-,1970. The study
shows among othefthings that the social science faculty onlyblans for a relati-
vely small tenure faculty, mainly full professors. Almost alli1teaching is perfor
med by non-tenure hourly paid teachers.

Research projects do not appear to have any high priority, and what,goes
on is generally one-man ventures.

7

CERI-Report If : Niels Hammer-Jespersen, The Administrative and Academic
Structurd_of the University of Copenhagen. Feb. 1970. (Notat

*ang&ende Kiftheithavns Universitets administrative og kollegiale
organer) in Danish, pp 12.

The report gives a'short_description_of the-forrnal distributio9 of adminie--
trative and acaderhic power in the present university system.

It emphasizes the lack of cooperation between the academic and.-bud-
getary planning. The report finally domprires a proposed university adminis-

,
tration law with the present one. The main feature of the new law is that both.
academic and administritive responsibility is concentrated in the office of the
university-pres4dent,,

CERI-Re ort III ;Niels Hammer-Jespersen, Analysis of the Natural Science
Faculty Budgeting, March 1970.

,
199

ry.



(Analyse af Det Matematiske-Naturvidenskabelige fakultets
budgettering) in Danish, pp 44.

This report is an extensivestudy not only, of the way in which the natural

science faculty determines its resource requirements, but also a study-which
gives statistical information on manpower structures and teaching duties.

The study shows that the natural science faculty uses rigid rules when it

is calculating manpower requirements, and that it Jries to maintain a fixed

manpower structure.

,The manpower structure'indicates that a large number of research ,acti-
Vities are uhclertakerl'and that high priority generally is assigned to research

activities.

Hand J,Srgen Rasmusen, A Proposal for a, Decentralized Bud-
-

geting Procedure, May 1970. (Forslig til en decentral budget

laegnings-procedure) in Danish, 'pp 37.

1

This report deals with some possibilities of developing a planning system.
possible

r
The repOrt continues hypothesizing one possible objective function and the cons-.
trainta within which a solution should be located.

, The report presents a nodel based on decentralized planning and it is
shown how the plann.Ing problem.cenhe formulated as a linear programming

problem, 2

CERI-Report V : Niels Hammer-Jespersen, Cash-flow Study at.the Natural /
Science Ilaculty, June 1970. (Analyse af regnskaber f2r insti,-

tutterne under det Matematiske Naturvidehskabelige fakultet
ved 1{¢benhayns Universitet, finanscarene 1937/68 og 1968/69)

4 e in Danish, pp 35.
.

,This report attempti to study the cash-flow through several departments
of the natural science fabulty. The ash-flow consists mainly of accounts which
constitute the research overhead. The use of these resources might therefore
reveal some aspects of the research activity.

It is found that approximately 80 % of the research support is spOnt in the

two last months of the fiscal year. Th.: study also r veals that many departments
maintain large inventories of materials,
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It is finally argued that large savings might be expected if more economic

inventory policies are considered.

CERI-Report VI : Jens N. Christiansen, Some Thoughts About Decision Varia- '

bles and Decision- levels. May 1970.

(Nog le betragtninger over beslutningsniveauer og budget va-

riable) in Danish,' pp 9.
r`'

The report is an internal working-paper dealing with some objectives for

"-the educational system as seen from the Ministry -of finance.

CERI-Report VII : Niels Hammer-Jespersen,'Some Ideaiiehind the CERI-
. _ 4

project,. May 1970. (Notat om udgangspunkter for CERI-
c.

projektet pa basis of betaenkninger og materiale i Undervis-.

nings-ministeriet) in Danish,4pp 25.

The report is an internal working-paper dealing with some of the ideas

and objectives behind the participation of the Ministry of Education in the CERI-

project.

CERI-Report VIII : Ray Jurkovich, Notes and Suggestions on the University of

Copenhagen's Structure, June 197D, in English, pp-39 and

Addendum pp 6.

This report II a sociological study on the structure of the University of

Copenhagen. The report is based upon interviews with persons-at vwlous posi-
tions in the University system. The study shows that much difficulty appears
because large parts of the administration are based on inherited traditions. The

report proposes that the University reorganize its committee system, in order

, to give the committees better defined working areas.

It is finally proposed that faculties and departmentsshould be permitted to

reorganize their structure according to the situation.

CERI-Report IX : Niels Hammer-Jespersen, Description of the Data File Sys-

tem at the University of Copenhagen: September 1970.
(Beskrivelseaf infcii-ntationssystemet ved Klibenhavns univer-

sitet) in Danish,,pp 13.

The report is a brief description, of the present data-base system at the



.4"*University of Copenhagen. The University is at present maintaining two separate,
data-systems. One is an' academic file system containing information about fa-
-culty and other employees, enrolled students ett-'

This systo.m_is based on an EDP- system. The other file system contains
the economic administration of the University. This system is operated in a
traditional manual accounting system.

This state of affairs make it almost impossible to obtain up-to-date infor-
ation from the?cltemsystem.

CERI-Report X : Hans 'JPrgen Rasmusen, On Decentralized Planning in a Uni-
versity System, Aug. 1970, in English, pp 29.

This paper deals with some problems encountered when introducing plan-.
ning techniques in a university system.

-' Centralized and decentralized planning is considered, and it is shown how
decentralized planning under central control may lead to an effective manage-
ment system.

The Planning problem is then formulated as a linear programming problem
using Kornai-Liptak decompotition technique.

INumerical data is applied using data collected from the University' of
Copenhagen as part of ajoint 'project between the Danish Ministry of Education
and OECD, Paris.

The paper was presented at the Advanced Study Institute on Statistical Mo-
dels in Education and Training; London 1970.

CERI-Report XI : Jens N. Christiansen, Economic Budgeting - Som!Thoughts`
Jul* 1970. (gokonomisk Budgettering, nogle s*nspunkter)-in
Danish, pp 15.

This paper discusses the basic economic terms and the traditional ideas
behind the budgetary preparations in public and private enterprises. The paper
continues to discuss the-investment criterias and ends up with an introduction
to cost-benefit analyses. r

t

CERI-Report XII : Dr. Jonathan Halpern; Research in the Administration of a
University. Comparative Remarks on the Universities of
Copenhigen and California. Nov. 1970.' in English pp. .17.
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Thisspaper is a comparison between the current research activities in
Berkeley and Copenhagen. The paper clearly states the very large and marked

c
differences between the scale of activity in California and Denmark. It is shown
that this difference is not entirely a result of the fact that management sciences
were introduced in the United States earlier. Differences in the organizational

structure and the general attitude towards planning is,a major cause of this
state of affairs.

., ,...

CERI-Report XIII : Nielti Hammer -Jespersen, A Simulation ,Model for a Uigiver-

sity. March 1971. (Simulations-Model for et Universitet) in
Danish pp 80.

English summary of the mathematical model pp 8.

jThis papei gives aery comprehensive description of a simulation model,
..... _.

which Has been designed as a tool for providing inforniation on the future re-.,
source demands, which are necessary to maintain the current structure or cur-

0 4
rently planned structural changes. The simulation model is built around a stu-
dent- and a faculty- flow model. These flow models compute stocks of students

............--------
and faculty at the different levels and grades, thus permitting a computation of
resource demands and supply.

a_
The model is calibrated by using data from the pt ::t 10 years, for the e-sti:

. ,

mation of technical coefficients andtransition robabilities.

CERI-Report XIV: Hans Jiirgen Rasmusen, ADecision Model for Resource Plan-
_

n!ng. March 1971. (En beslutnings-model for ressourceplan _

laegning) in Danish pp 37. English Abstract.

This piper attempts to analyse some ofthe conditions which must be sa-
tisfied in an organization, irdecisiori influence shotdd be delegated to members

.

of the organization,......

The paper initially stresses the importance of separating the-tactical and
strategic planning. It is further claimed that the main reason bOind centraliza-
tion of decisions is the central decision makers' uncertainty of the willingness .
and ability of the decentral units to fulfill the goals of the total organization.

The paper Continues with an analysis of theconunon resource decisions in
a university system. It is argued that risk can be reduced by changing from a
marginal to a total resource planning proceduie, as well as by a, cafeful speci,-
fication of performance criterias.
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